
I 
FI 

Ith Risk Ass 

Virginia Beach, Virginia 

Prepared for 

Department of the 
Atlantic Division 

Naval Facilities Engineering 
Norfolk, Virginia 

Navy 

Command 

Contract No. N62470-95-D-60 
CTQ-Q-l@5 

January 2001 

Prepared by 

CH2MHlLL 
Baker 
Environmental, inc. 

CDM 
Federal Programs Corp. 



Final 

Human Health Risk Assessment of SWMUs 1,15, and 214 
Naval Air Station, Oceana 
Virginia Beach, Virginia 

Prepared for: 
Atlantic Division Naval 

Facilities Engineering Command 
Norfolk, Virginia 

Contract N62470-93-D-4072 

Prepared by 

January 2001 



Contents 

Page 

1.0 Introduction.. l-l .................................................................. *. ...................................................... 
1.1 Report Organization.. ................................................................................................... l-l 

2.0 Facility Background.. ............................................................................................................ 2-l 
2.1 NASCI &v~munental Setting 

2.1.1 Climate 

‘2:: 
............. 

..................................................................................................................................................................................... 

2.1.2 Topography 
2.1.3 Soils. ............................................................................................................................... ......................................................................................... 

.;I: 

2.1.4 S&ace Water Resources. .............................................................................. .2-2 

21.5 Chxmdwater Resources. ............................................................................... .2-3 
2.2 SWMII-Specific Overview .......................................................................................... 2-3 

2.2.1 SMWU 1 - West Woods Oil Disposal Pit.. .................................................. .2-3 
2.2.2 SWMLJ 15 - Abandoned Tank Farm ............................................................. 2-4 
2.2.3 SWMIJ 24 - Bowser, BuSding 840.. ............................................................. ..2- 6 

3.0 General Methodology ........................................................................................................ ..3- 1 

3.1 Identification of Chemicals of Potential Concern .................................................. ..3- 1 
3.1 .l Data Evaluation .............................................................................................. .3-2 
3.1.2 S&&on of Chem&& of Potential Concern.. ............................................. 3-2 

3.2 Exposure Assessment.. ................................................................................................. 3-3 
3.2.1 Characterkdion of Exposure Setting.. ........................................................ .3-4 
3.2.2 Identification of Exposure Pathways.. ......................................................... .3-4 
3.2.3 Qu~tificakm of Exposure ............................................................................ 3-5 

3.3 Toxicity Assessment.....................................................................................................3- 7 
3.3.1 Toxicity Information for Noncarcinogenic Effects ............................ ....... .3-B 
3.3.2 Toxicity Information for Carcinogenic Effects ............................................ 3-9 
3.3.3 Derivation of Dermal RfDs and CSFs ......................................................... 3-10 
3.3.4 Toxicity Profiles of Selected Chemicals.. ................................................... .3-10 

3.4 Fisk Characterization.. .............................................................................................. .3-17 
3.4.1 Noncarcinogenic Hazard Estimation ......................................................... 3-17 
3.4.2 Carcinogenic Risk Estimation.. .................................................................... 3-18 
3.4.3 Interpretation of Numerical Results.. ........................................................ .3-18 

4.0 SWMU 1 .................................................................................................................................. 4-l 
4.1 Data Summary .............................................................................................................. 4-l 
4.2 Identification of Chemhls of Potential Concern .................................................... 4-l 
4.3 Exposure Assessment ............................................................................. . ..................... 4-l 

4.3.1 Exposure Setting. ............................................................................................. 42 
4.3.2 Potentially Exposed Populations .................................................................. 42 
4.3.3 Potential Exposure Pathways.. ...................................................................... 4-2 

4.4 Risk Characterization.. ................................................................................................. 4-4 

WDC003670128.DOCi2iLBT iii 



Contents 

Section Page 

4.4.1 soil ..................................................................................................................... .44 
4.4.2 Groundwater. .................................................................................................. .46 
4.4.3 Surface Water ................................................................................................... .46 
4.4.4 Sediment ........................................................................................................... ,47 
4.4.5 Summary of Total Risks Across Pathways and Media.. ............................ .4-7 

5.0 SWMU 15 ................................................................................................................................ .5-l 
5.1 Data Summary .............................................................................................................. .5-l 
5.2 Identification of Chemicals of Potential Concern .................................................. ..5- 1 
5.3 Exposure Assessment .................................................................................................. .5-l 

5.3.1 Exposure Setting.. ............................................................................................. 5-2 
5.3.2 Potentially Exposed Populations.. ............................................................... ..5- 2 
5.3.3 Potential Exposure Pathways.. ...................................................................... .5-2 

5.4 Risk Characterization ...... ............................................................................................ .5-4 
5.4.1 soil ..................................................................................................................... .5-4 
5.4.2 Groundwater ................................................................................................... .5-6 
5.4.3 Surface Water.. ................................................................................................. .5-7 
5.4.4 Sediment.. .......................................................................................................... 5-7 
5.4.5 Summary of Total Risks Across Pathways and Media.. ............................. 5-8 

6.0 SWMU24 ................................................................................................................................ .6-l 
6.1 Data Summary ............................................................................................................... 6-1 
6.2 Identification of Chemicals of Potential Concern ................................................... .6-l 
6.3 Exposure Assessment.. ................................................................................................ .6-l 

6.3.1 Exposure Setting.. ............................................................................................ .6-l 
6.3.2 Potentially Exposed Populations.. ................................................................ .6-2 
6.3.3 Potential Exposure Pathways.. ...................................................................... .6-2 

6.4 Risk Characterization ................................................................................................... 6-3 
6.4.1 Subsurface Soil ................................................................................................. .6-3 
6.4.2 Groundwater.. .................................................................................................. 6-4 
6.4.3 Summary of Total Risks Across Pathways and Media.. ............................ .6-4 

7.0 Uncertainty Assessment ....................................................................................................... 7-I 
7.1 Uncertainty in COPC Selection.. ................................................................................. 7-l 
7.2 Uncertainty Associated with Exposure Assessment .............................................. .7-l 
7.3 Uncertainty Associated with Toxicity Assessment.. ............................................... .7-2 
7.4 Uncertainty in Risk Characterization.. ....................................................................... 7-3 

8.0 Risk Conclusions ................................................................................................................... 8-l 
8.1 SWMU 1 Risk Conclusions ......................................................................................... .8-l 
8.2 SWMU 15 Risk Conclusions ....................................................................................... .8-2 
8.3 SWMIJ 24 Risk Conclusions ........................................................................................ 8-3 

9.0 References ............................................................................................................................. ..9- 1 

iv WDC003670128.D0C/Z/LBT 



Contents 

Tables 

4-l 
4-2 
4-3 
4-4 
4-5 
4-6 
4-7 

5-l 
5-2 
5-3 
5-4 
5-5 
5-6 
5-7 

6-l 
6-2 
6-3 
6-4 
6-5 
6-6 
6-7 

Summary of Data Used in the Human Health Risk Assessment, SWMU 01 
Summary of Chemicals of Potential Concern for HHRA, SWMU 01 
Exposure Pathways, SWMU 01 
Summary of Media-Specific Risks and Hazards for RYME, SWMU 01 
Summary Table for all Pathways for all RME Exposure Scenarios at SWMU 01 
Summary of Media-Specific Risks and Hazards for CT, SWMU 01 
Summary Table for all Pathways for all CT Exposure Scenarios at SWMU 01 

Summary of Data Used in the Human Health Risk Assessment, SWMU 15 
Summary of Chemicals of Potential Concern for HHRA, SWMU 15 
Exposure Pathways, SWMU 15 
Summary of Media-Specific Risks and Hazards for RME, SWMU 15 
Summary Table for all Pathways for all RME Exposure Scenarios at SWMU 15 
Summary of Media-Specific Risks and Hazards for CT, SWMU 15 
Summary Table for all Pathways for all CT Exposure Scenarios at SWMU 15 

Summary of Data Used in the Human Health Risk Assessment, SWMU 24 
Summary of Chemicals of Potential Concern for HHRA, SWMU 24 
Exposure Pathways, SWMU 24 
Summary of Media-Specific Risks and Hazards for RME, SWMU 24 
Summary Table for all Pathways for all RME Exposure Scenarios at SWMU 24 
Summary of Media-Specific Risks and Hazards for CT, SWMU 24 
Summary Table for all Pathways for all CT Exposure Scenarios at SWMU 24 

Figures 

2-l Base Map, NAS Oceana 

4-l Surface Soil Sampling Locations, SWMU 1 
42 Subsurface Soil Sampling Locations, SWMU 1 
4-3 Groundwater Sampling Locations, SWMU 1 
4-4 Surface Water and Sediment Sampling Locations, SWMU 1 
4-5 Conceptual Exposure Model, SWMU 1 

5-l Surface Soil Sampling Locations, SWMU 15 
5-2 Subsurface Soil Sampling Locations, SWMU 15 
5-3 Groundwater Sampling Locations, SWMU 15 
5-4 Surface Water and Sediment Sampling Locations, SWMU 15 
5-5 Conceptual Exposure Model, SWMU 15 

6-l Subsurface Soil Sampling Locations, SWMU 24 
6-2 Groundwater Sampling Locations, SWMU 24 
6-3 Conceptual Exposure Model, SWMU 24 

Y 



Contents 9 

Appendices 
I 
I 

A 

I A.1 
A.2 
A.3 

A.4 

B 
B.1 
B.2 
B.3 

SWMUl 
Summary of Analytical Results for Samples used in HHRA, SWMU 1 
Summary of Constituents Detected in Samples used in HHRA, SWMU 1 
Summary of Statistics for Constituents Detected in Samples used in HHRA, 
SWMU 1 
RAGS Part D Standard Tables, SWMU 1 

EJvMu 15 
Summary of Analytical Results for Samples used in HHRA, SWMU 25 
Summary of Constituents Detected in Samples used in HHRA, SWMU 15 
Summary of Statistics for Constituents Detected in Samples used in HHRA, 
SWMU 15 

B.4 

C 
c.1 
C.2 
c.3 

RAGS Part D Standard Tables, SWMU 15 

SWMU 24 
Summary of Analytical Results for Samples used in HHRA, SWMU 24 
Summary of Constituents Detected in Samples used in HHRA, SWMU 24 
Summary of Statistics for Constituents Detected in Samples used in HHRA, 
SWMU 24 

c.4 RAGS Part D Standard Tables, SWMU 24 

vi WDC003670128DOC/2/LBT 

,-.--_.__---_- -_..- -----_.---__~___-~ 



1 .O Introduction 

This document presents an assessment of the potential human heahh risks for Solid Waste 
Management Units (SWMUs) 1,15, and 24, at Naval Air Station Oceana (NASO). The risk 
assessment was prepared using conservative assumptions. The likely exposure pathways 
were considered for current and potential future site uses based on current site conditions 
(without remediation). The risk assessment follows the general methodology described in 
the Risk Assessment Guidance for Superfund (RAGS), Volume 1, Human Health Evaluation 
Manual, Part A (USEPA, 1989) and RAGS, Volume 1, Human Health Evaluation Manual, Part D 
(USEPA, 1998). Technical Guidance Manuals for Risk Assessment published by Region III 
of the United States Environmental Protection Agency (USEPA) were also followed. The 
standard tables required for RAGS Part D are included in Appendices A.4,8.4, and C.4, for 
SWMUs 1,15, and 24, respectively. 

The results of the human health risk assessment will be used to help determine whether 
remediation is necessary, to document the potential for endangerment to human health, to 
provide a basis to select remediation goals, and to assist in identifying the exposure media 
that may need to be addressed through remedial action. 

1 .I Report Organization 
This report is divided into the following sections: 

. Section 1.0 - Introduction. Describes the purpose and scope of the human health risk 
assessment (HHRA) and outlines the report organization. 

l Section 2.0 - Facility Background. Describes the environmental setting of NASO and 
the site history for SWMUs 1,15, and 24. 

l Section 3.0 - General Approach and Methodology. Outlines and describes the specific 
technical approaches, methodologies, models, and parameter values that are used in the 
HHRA. This section includes those items that are common to all three of the SWMUs 
evaluated in this HHRA. 

l Section 4.0 - SWMLJ 1 (West Woods Oil Pit). Includes the SWMU specific information 
used in the HHRA and presents the results of the risk evaluation for SWMU 1. 

l Section 5.0 - SWMU 15 (Abandoned Tank Farm). Includes the SWMU specific 
information used in the HHRA and presents the results of the risk evaluation for 
SWMU 15. 

l Section 6.0 - SWh4U 24 (Bowser Building, 840). Includes the SWMU specific 
information used in the HHRA and presents the results of the risk evaluation for 
SWMU 24. 

1-l 



1.0 -INTRODUCTION 

l Section 7.0 - Uncertainty Assessment. identifies and discusses the sources of 
uncertainty in the risk assessment and evaluates their potential impacts on the risk 
conclusions. 

0 Section 8.0 - Risk Conclusions. Summarizes the results of the HHRA and presents the 
risk conclusions for each site. 

l Section 9.0 - References. Lists the citations for all references cited in the HHRA. 

Supporting technical data for the HHRA are provided in appendices. 

l-2 WDC003670128.DOC/21LBT 



2.0 Facility Background 

NASO was established in 1940 as a small auxiliary airfield. Since 1940, NASO has graown to 
more than 16 times it original size and is now a 6,000-acre master jet base supporting a 
community of more than 9,100 Navy personnel and 11,000 dependents. The primary 
mission of NASO is to provide the personnel, operations, maintenance, and training 
facilities to ensure that fighter and attack squadrons on aircraft carriers of the U.S. Atlantic 
Fleet are ready for deployment. 

In 1981, NASO initiated a comprehensive hazardous waste collection and recycling 
program to prevent releases of hazardous wastes to the environment. The program 
involved constructing waste controls, such as oil and water separators near aircraft cleaning 
and maintenance areas, and working closely with various shops to ensure that wastes were 
properly contained, segregated, labeled, and collected. NASO also monitors discharges 
within drainage ditches on and off the station as part of its National Pollution Discharge 
Elimination System (NPDES) monitoring to prevent the discharge of contamination beyond 
the limits of the station. 

2.1 NASO Environmental Setting 
This section discusses the general physiographic and environmental features of NASO. 

2.1 .l Climate 
NASO is near the Atlantic Ocean, which accounts for the mild year-round temperatures. 
The Virginia Beach area climate is characterized by hot, humid smnmers and mild winters. 
The annual average temperature is 68.2 degrees. The average annual precipitation is 
44.62 inches. Seasonal snowfall is approximately 7 inches annually. Average wind speed at 
the station is approximately 10 mph. Coastal storms, in the form of severe thundersi:ortns, 
northeasters, and hurricanes, frequently impact the station. 

2.1.2 Topography 
The elevation of NASO ranges from approximately 5 feet above mean sea level (MSL) in the 
drainage ditches to approximately 25 feet above MSL in the open fields. Elevations in the 
developed area of the station range from 10 to 25 feet above MSL. Topography of the station 
is generally flat with a gradual easterly slope to the land surface. 

2.1.3 Soils 
NASO is on the outer edge of the Atlantic Coastal Plain physiographic province. The 
Atlantic Coastal Plain is a broad wedge of unconsolidated sediments that dip and thicken to 
the east. In the vicinity of NASO, the sediments consist of several thousand feet of 
unconsolidated sand, clay, silt, and gravel, and are underlain by granite basement rock. The 
sediments range in age from early Cretaceous to Recent. From oldest to youngest, the four 
geologic units underlying NASO are (1) the Potomac Formation, (2) the Pamunkey Group, 
(3) the Chesapeake Group, and (4) the Columbia Group (Meng and Harsh 1984). The 
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2.0 - FACILITY BACKGROUND 

geologic units of concern in the environmental investigations at the NASO are in the 
Chesapeake Group (only the youngest unit, the Yorktown Formation) and the Columbia 
Group. 

The Chesapeake Group has been differentiated into several units, which are, from oldest to 
youngest, the Calve& Choptank, St. Marys, Eastover, and Yorktown Formations As 
mentioned above, only the Yorktown Formation is of potential concern at NASO. The 
Yorktown Formation consists of interbedded layers of shelly, very fine to coarse sands, 
clayey sands, and sandy clay. Shelly layers are common in the Yorktown (Meng and Harsh 
1984). Siudyla et al. (1981) divided the Yorktown into three sand units each overlain by a 
confining layer of silt and clay. Regionally, the uppermost of these silt and clay beds, which 
is referred to as the Yorktown confining unit, separates the Yorktown Formation from the 
sediments of the Columbia Group that overlie it. This uppermost bed consists of massive, 
well-bedded yellow-gray to greenish-gray clays and silty clays, which commonly contain 
shells, fine sand, and mica. The clay layers within the confining bed are generally extensive 
but are a series of coalescing clay beds rather than a single deposited unit. This unit was 
deposited in a shallow open-marine environment of broad lagoons and quiet bays (Meng 
and Harsh 1984). The Yorktown confining unit has not been encountered while drilhng at 
NASO. 

The sediments of the Columbia Group consist of interbedded gravel, sands, silts, and clays 
of Pleistocene and Holocene age. The Pleistocene and Holocene sediments were deposited 
in fluvial-marine terrace and near-shore marine environments, including lagoons, beaches, 
tidal flats and barrier islands (Oaks and Coch 1973; Hamilton and Larson 1988). The 
Columbia Group sediments are, from oldest to youngest, (1) the Great Bridge Formation, 
(2) the Norfolk Formation, (3) the Londonbridge Formation, and (4) the Sand Bridge 
Formation (Oaks and Coch 1973). 

The Sand Bridge Formation consists of a pale, yellowish-brown silt to sandy silt, often 
characterized as being clayey. This formation extends from the surface to a depth of three to 
six feet. Underlying the Sandbridge Formation is the Londonbridge Formation, a bluish- 
gray, fine silty sand, which is generally four to five feet thick. The third member of the 
Columbia Group encountered while drilling at the NASO is the Norfolk Formation. This 
formation, which is approximately 8 to 11 feet thick, is a bluish-gray to gray, fine to medium 
sand with trace shell fragments. The Great Bridge Formation underlies the Norfolk. The 
Great Bridge has an upper and lower member. The upper member is a white to light gray, 
well-graded sand. The lower member exhibits similar grain sizes and colors, but contains 
minor amounts of pebble gravel and bluish shell fragments. The Great Bridge Formation 
ranges in thickness from 0 to 55 feet. 

2.1.4 Surface Water Resources 
Surface runoff from the station is facilitated by asystem of drainage ditches and surface 
canals that flow southwest to West Neck Creek, north to London Bridge and Great Neck 
Creek, and east to Owls Creek and Lake Rudee. The presence of iron precipitate, organic 
odors, high turbidity, and thick brown algae mats in many ditches was noted during early 
field investigations. 

2-2 WDC00367012B.DOC/2/LBT 
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2.0 -FACILITY BACKGROUND 

2.1.5 Groundwater Resources 
Groundwater at NASO is generally within 4 to 10 feet of the ground surface. Aquifer 
conditions are unconfined in the Columbia Group and unconfined to semiconfined within 
the upper Yorktown Formation (Siudyla et al. 1981). When the clay confining unit overlying 
the Yorktown is absent, the upper Yorktown is generally unconfined. Natural groundwater 
flow directions are generally south to southeast, but flow direction is controlled locally in 
the Columbia Group by drainage ditches. The flow direction in the Virginia Beach area is 
therefore highly variable because of the complexity of the drainage patterns. Groundwater 
from the Columbia Group sediments is not used as a water supply in the area of NA’O. 

2.2 SWMU-Specific Overview 
This HHRA focuses on investigation activities at SW’MUs 1,15, and 24. The following 
subsections discuss each SWMU and the previous investigations conducted at the SWMUs. 

2.2.1 SMWU 1 -West Woods Oil Disposal Pit 
SWMU 1, the West Woods Oil Disposal Pit, is located in the northwest part of NASC), 
approximately 1,000 feet west of abandoned Runway 9 and the fire fighting training area 
(Figure 2-l). According to the Initial Assessment Study (IAS), the SWMU was originally an 
open pit where about 110,000 gallons of waste oil, fuels, PD 680, various chlorinated and 
aromatic hydrocarbons, aircraft-maintenance chemicals, paints, paint thinners and 
strippers, and agitine, were disposed of from the mid-1950s to the late 1960s (RGH, 1984). 
Drilling at this unit has shown that metal, concrete, and other debris were also disposed of 
in the pit or were included in the fill material. A 1958 aerial photograph of the unit shows 
that the pit was approximately 50 to 100 feet in diameter. 

In the late 196Os, the oil disposal pit flooded and its contents are believed to have washed 
into the main drainage ditch, 100 feet west of the pit. Waste disposal was discontinued and 
the pit was filled with soil (RGH, 1984). The NAS boundary is approximately 1,000 to 
2,000 feet west or northwest of the oil pit. 

SWMU 1 has been investigated previously, including the IAS in 1984, the Phase I 
Verification Study in 1986, the Interim RCRA Facility Investigation @PI) in 1991, the Phase I 
RF1 in 1993, the Corrective Measures Study (CMS) in 1994 through 1995, the Phase III RF1 in 
1997, and groundwater sampling in 1998. 

The IAS, conducted in 1984, identified the site and inventoried the types of waste liquids 
disposed of in the pit. The Phase I Verification Study (CH2M HILL, 1986), and Interim RF1 
(CH2M HILL, 1991), showed that the groundwater is contaminated locally with compounds 
associated with petroleum hydrocarbons. Sediment samples collected from the drainage 
ditch west of the former oil disposal pit also contained petroleum constituents. 

The Phase I RFI investigation (CH2M HILL, 1993) was conducted to determine the vertical 
and lateral extent of groundwater contamination and the hydraulic characteristics and flow 
regime of the shallow aquifer. The groundwater was sampled for Polycyclic Aromatic 
Hydrocarbons (PAHs) and Volatile Organic Compounds (VOCs). PAHs were not detected 
in groundwater. Benzene, toluene, ethylbenzene, and xylene were detected in groundwater 
in two of the six wells. Summin g of the benzene, toluene, ethylbenzene and xylene to 
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determine total BTEX indicated a detection of 67 parts per billion (ppb) in l-MW4 and 
16 ppb in l-MW5.1,1-Dichloroethane (l,l-DCA) was also detected in I-MW4 at two ppb. 
Only one BTEX constituent, benzene, was detected in groundwater at concentrations that 
exceed an MCL. Benzene was detected at 6 ppb (MCL = 5 ppb) in well l-MW4. Well l-MW4 
also was reported to contain free product. However, other wells that contained free product 
were not reported to contain BTEX constituents at concentrations above the MCLs. 

The Phase I RF1 also characterized the type and extent of soil contamination around the pit 
and the extent of sediment and surface water contamination. High concentrations of 
petroleum hydrocarbon products were detected in several borings, including those north of 
the pit. 

A CMS field investigation was performed (CH2M HILL, 1995b) to determine the extent of 
contamination in soil. The field investigation included trenching at the site to determine the 
thickness of free product in the subsurface. The trenching confirmed the presence of free 
product contamination in soil on top of the water table. Product thickness was determined 
to be approximately 0.04 feet. An extraction well and monitoring system were installed at 
SWMU 1 to test the viability of extracting free product from the top of the water table. Two 
pilot tests were completed, however, no free product was recovered during either test due 
to the tightness of the silts that contained the product. 

Groundwater sampling completed during the CMS indicated that groundwater is 
essentially not contaminated with dissolved-phase VOCs, however benzene was detected. 
BTEX constituents were not detected at concentrations above MCLs in the groundwater 
samples collected during the CMS. 

As part of the Phase III RFI in 1997 (CH2M HILL, 1999b), the Navy installed two solar- 
powered skimmers and began recovering the free phase petroleum product found in 
l-MW4,1-MW5,1-PZ3, and l-PZ5. Free-product removal will continue until no additional 
free product is recoverable from existing wells at the SWMU. 

In November 1998, groundwater samples were collected from monitoring wells and 
piezometers in support of risk assessment and long-term monitoring. Analytical results 
indicate that the shallow groundwater at SWMU 1 contains low concentrations of benzene 
and one PAH Jbenzo(a)pyrene] at concentrations that exceed MCLs and USEPA Region III 
RBCs for tap water. The waste-oil product floating on the water table was sampled and a 
fingerprint analysis indicated that it is degraded kerosene. 

In July 1999, surface soil, surface water, and sediment samples were collected at SWMU 1 in 
support of ecological and human health risk assessment. The analytical results of that 
sampling event are documented in this human health risk assessment and the Draft 
Screening Ecological Risk Assessment SWMU 01 and 25, Naval Air Station Oceana, Virginia 
Beach, Virginia, March 2000 (CH2M HILL, 2000~). 

2.2.2 SWMU 15 - Abandoned Tank Farm 
SWMU 15 is located in the former North Station area, approximately 800 feet northwest of 
Runway 23R and 1,000 feet northeast of the area used to store recreation vehicles near the 
old CPO officers’ club (Figure 2-l). The abandoned tank farm served as the primary source 
of aircraft fuel for the North Station area when it was active from the mid-1950s to the mid- 
1970s. The tank farm consisted of six tanks: a 414,000-gallon tank used to store JP-3, two 
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2.0- FACILITY BACKGROUND 

50,OOOgallon concrete tanks used for aviation gas, and three adjacent 12,000- to lS,OOO- 
gallon tanks believed to have been used for automotive fuel, kerosene, or lube oil (RGH, 
1984). 

According to a report by R.E. Wright Associates (R.E. Wright Associates, 1983), the tanks 
were emptied of fuel and filled with water after they were abandoned. Tank G-5 was later 
used to store waste oil. The tanks and their associated piping were dismantled and mmoved 
in the mid-1980s. With the exception of some mounded earth near the former location of 
tank G-9, no signs of the locations of the tanks or their associated piping were observed 
during the RF1 (CH2M HILL, 1993). Their locations were inferred from historical maps of 
the North Station area. 

The tank farm has been investigated on a number of occasions, including and investigation 
in 1982, the IAS in 1984, the RCRA Facility Investigation (RFA) in 1988, the Phase I RFI in 
1993, the Phase II RF1 in 1995, and the CMS in 1994 through 1995. 

In 1982, free-phase product was discovered in test pits and well borings. The 1984 IAS 
identified the tank farm as a potential hazard. The 1988 RFA identified the tank farm as 
SWMU 15 and documented recommendations for additional investigation. 

SWMU 15 was investigated during two phases of the RFI. Phase I was completed in 1993 
(CH2M HILL, 1993) and Phase II was completed in 1995 (CH2M HILL, 1995a). The purpose 
of the RFIs was to characterize the extent of soil and groundwater contamination. A CMS 
was initiated in 1995 (CH2M HILL, 199513) to define the extent of the groundwater 
contaminant plume, characterize surface soil contamination, and obtain treatability data on 
contaminated soil and groundwater. 

Results of the investigations conducted as SWMU 15 indicated that surface soils contain 
elevated levels Total Petroleum Hydrocarbon (TPH)) and PAHs, and subsurface soils 
contain elevated concentrations of BTEX, TPH, and PAHs. Groundwater was found to 
contain free-phase product and elevated concentrations of BTEX, TPH, and PAHs. Vinyl 
chloride and isomers of 1,Zdichloroethylene were also detected at low concentrations in a 
few monitoring wells. 

Based on recommendations from the CMS, a soil removal action was conducted at 
SWMU 15 in 1997 to remediate the BTEX contamination in the soil. Approximately 18,000 
cubic yards of soil were treated on site by bioremediation and aeration. Confirmatory soil 
samples were collected and a human health risk assessment was conducted on the soil. The 
human health risk assessment of the biopile soil determined that the noncarcinogenic and 
carcinogenic risks for the exposure pathways evaluated in the assessment were within the 
USEPA’s target risk levels based on a residential exposure scenario. Currently, the Navy 
proposes to remove the upper six feet of biopile soil and distribute it as clean fill. The soil at 
the base of the biopiles is proposed for re-treatment to reduce the TPH to a level below the 
50 parts per million (ppm) Virginia Department of Environmental Quality (VADEQ) solid 
waste threshold. Once re-treatment is accomplished, the soil will be sampled to confirm that 
the TPH cleanup goal of 50 ppm has been achieved and if so, the soil will be used as clean 
fill per VADEQ solid waste regulations. 

Confirmatory subsurface soil samples were collected from the area around the excavation in 
1998 to evaluate the efficiency of the removal action. Additionally, surface soil, sediment, 
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2.0 - FACILITY BACKGROUND 

surface water, and groundwater samples were collected in July of 1999 for use in the 
HHRA. 

2.2.3 SWMU 24 - Bowser, Building 840 
SWMU 24 is an area near Building 840 which contained a waste-oil bowser. Building 840 is 
in an industrial area of NASO, in southern portion of the station (Figure 2-l). The Naval 
Construction Battalion (SEABEEs) has been based in Building 840 since 1972. The SEABEEs 
are involved in construction at NASO and other local naval installations (USEPA, 1988). 
Waste solvents and oils generated at the equipment maintenance garage in Building 840 
were hand carried and poured into the bowser, which was typically located in the southern- 
most corner of the SEABEE compound (USEPA, 1988). The bowser was then transported to 
the tank farm for disposal. During the visual site inspection, heavy staining of the ground 
was observed in the area surrounding the waste oil bowser at Building 840 (USEPA, 1988). 
Current practice is to dispose of waste oil in drums that are transported to the base 
hazardous waste lot, where they are transferred to the DRMO and disposed or recycled 
appropriately. The bowsers are no longer used. 

The 1993 RF1 field investigation was the first investigation conducted at SWMU 24. 
However, environmental problems at this SWMU were first recognized during the RFA in 
1988 when oil staining was observed in surface soil surrounding a used oil bowser. 
SWMU 24 was investigated during three phases of the RFI. Phase I was completed in 1993, 
Phase II was completed in 1995, and Phase III was completed in 1997. 

The Phase I RF1 (CH2M HILL, 1993) was conducted to delineate the source area and the 
extent of POL-contaminated soil. Soil sampling results indicated that the SWMU should be 
characterized for soil removal. The POL-CMS (CH2M HILL, 1994) delineated the soils for 
removal at SWMU 24. The USEPA requested additional confirmatory sampling at 
SWMU 24 after reviewing the POL-CMS and the Excavation, Transportation and Disposal of 
Petroleum Contaminated Soik report (ENSCI Env. Inc., 1995). After excavation of the 
contaminated soils in 1994, confirmatory subsurface soil sampling was performed at 
SWMU 24 in 1997 (CH2M HILL, 1999). 

During the POL CMS (CH2M HILL, 1994), groundwater contamination was discovered. 
The SWMU was added to the 1995 Phase II RF1 scope of work to address groundwater 
contamination. CH2M HILL conducted the CMS for groundwater in 1995 (CH2M HILL, 
1996). Results of the investigations indicated that groundwater at SWMU 24 is contam- 
inated with chlorinated VOCs and BTEX. Chlorinated VOCs are widely distributed across 
the SWMU and consist of vinyl chloride, 1,2-dichloroethelene, and trichloroethene. 

In late 1996 and early 1997 an in-well aeration pilot study was initiated at SWMU 24. 
Contaminant concentrations in the source area were dramatically reduced using m-well 
aeration (CH2lM HILL, 1997). However, some outlying areas of the contaminant plume 
were not treated and additional remediation was recommended. A direct push technology 
(DPT) investigation was conducted to provide additional characterization of SWMLJ 24 to 
determine the current plume boundaries (CH2M HILL, 2000b). Additionally, monitoring 
wells were sampled as part of this investigation. 

Groundwater was sampled again in July of 1999 to determine any changes in groundwater 
concentrations and to provide data for use in this human health risk assessment. Results are 
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documented in the Final Technical Memorandum for the Groundwater Sampling at SWMLl24, 
Oceana Naval Air Station, Virginia Beach, Virginia, dated January 2000. 
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3.0 General Methodology 

This section describes the methodology used to evaluate the human health risks for 
’ SWMUs 1,15, and 24. The HHRA is comprised of the following components: 

l Identification of Chemicals of Potential Concern - Identification of the contaminants 
found onsite and selection of the chemicals of potential concern (COPCs). COPCs 
represent the subset of all chemicals detected at the site that provides the largest 
contribution to total site risks. COPCs are the focus of the subsequent evaluation. in the 
risk assessment. 

l Exposure Assessment - Identification of the potential pathways of human exposure, 
and estimation of the magnitude, frequency, and duration of these exposures. 

l Toxicity Assessment - Assessment of the potential adverse effects of the COPCs and 
development of toxicity values used for developing numerical risk estimates. 

l Risk Characterization - Integration of the results of the exposure assessment and 
toxicity assessment to develop numerical estimates of health risk, and characterization 
of the potential health risks associated with exposure to site-related contamination. 

l Uncertainty Assessment - Identification and discussion of sources of uncertainty in the 
risk assessment. 

These components are described in the following sections. Spreadsheets prepared in 
accordance with USEPA RAGS Part D were used to screen for COPCs, and to calculate 
estimated exposures and health risks associated with the COPCs. 

3.1 Identification of Chemicals of Potential Concern 
The identification of COPCs includes data collection, data evaluation, and data screening 
steps. The data collection and evaluation steps involve gathering and reviewing the 
available site data and identifying a set of data that is of acceptable quality for the risk 
assessment. This data set is then further screened against concentrations that are protective 
of human health to focus on those chemicals and media that need to be evaluated 
quantitatively in the risk assessment. The majority of the data use:d for the quantitative risk 
analysis were validated prior to use in the risk assessment. The only data that were not 
validated are some of the 1993 surface soil samples collected at SWMU 1. Although neat 
validated, this data was conservatively used in the risk assessment, as described in 
Section 3.2.3, since there were some constituents detected in these samples that were not 
detected in the other surface soil samples collected at SWMU 1. 

Section 2.2, presented previously, included a discussion of the data that have been collected 
at each SWMU. Sections 4,5, and 6 identify the data sets used for the risk assessment for 
SWMSJs 1,15, and 24, respectively. Section 3.1.1 discusses how the different data qualifiers 
and sample types were evaluated in the HHRA. Section 3.1.2 discusses the screening 
methodology used to focus the risk assessment data set on the constituents and media that 
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-- . 
are of primary concern to human health. The COPCs for SWMLJ 1,15, and 24 are identified 
in Sections 4,5, and 6, respectively. 

3.1.1 Data Evaluation 
Available data for each SWMU were reviewed to determine their reliability for the 
quantitative risk assessment. The following bullets discuss how data with different 
qualifiers were handled in the HHRA: 

l Estimated values flagged with a J qualifier were treated as detected concentrations. 

0 Data qualified with an R (rejected) were not used in the risk assessment. 

l One-half of the sample quantitation limit (SQL) or sample detection limit (DL) was used 
as the sample concentration for samples where no detectable contaminant quantities 
were found in that sample, but the contaminant was detected in that medium at the 
SWMU. 

l Data qualified with a B (blank contamination) were used in the risk assessment as if 
they were non-detects. One-half of the SQL or DL was used as the sample concentration. 

* For duplicate samples, the higher of the two concentrations was used as the sample 
concentration. 

Analytical results for polyaromatic hydrocarbon (PAH) compounds were elevated in a 
number of samples. The analytical results for constituents that were detected in at least one 
sample were included in the determination of the exposure point concentration using one- 
half the SQL. If the constituent was not detected in any of the samples, the constituent was 
not included in the evaluation. 

Elevated quantitation limits for organic compounds are potentially caused by interferences 
in the matrix, by high concentrations of non-target compounds, or by high concentrations of 
target compounds. Additional sampling at these locations will produce similar results for 
the non-detects. 

3.12 Selection of Chemicals of Potential Concern 
All of the constituents detected in the data used for the risk assessment for each SWMU were 
screened using the method described below. The purpose of the screening was to reduce the 
list of detected constituents to only those constituents of greatest potential concern for human 
health. The constituents that were selected as COPCs were evaluated quantitatively in the risk 
assessment. Constituents that were not detected in any of the samples collected from a 
medium were not retained as COPCs for that medium. 

The selection of COPCs was based on the criteria presented in USEPA Region III guidelines 
(LJSEPA, 1993) and USEPA’s RAGS Part D (USEPA, 1998). The matium concentration of 
each detected constituent in each media at each SWMU was compared to the following 
criteria to select the COPCs by media. If the maximum concentration of a constituent exceeded 
the criteria, the constituent was selected as a COLT. 

Constituents detected in each media were selected or eliminated as COPCs based on the 
following criteria: 
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l Comparison with Risk-based Concentrations: The maximum detected chemical 
concentrations in groundwater, soil, surface water, and sediment were compared with 
the risk-based concentrations (RBCs) in USEPA Region III’s Updated Risk-Based 
Cunc&rution Table (USEPA, 1999a). The RBCs based on noncarcinogenic effects ‘were 
divided by ten to reflect a target hazard quotient of 0.1. The RBCs based on carcinogenic 
endpoints are based on a target cancer risk of 1x10-6 and were not adjusted from the 
values presented in the RBC table. 

Groundwater data were compared to the tap water RBCs. 

Soil data were screened against the residential soil ingestion RBCs. 

Surface water data were compared to ten times the tap water RBCs. The use of ten times 
is a conservative estimate assuming that a receptor is in contact with surface water at 
much lower exposure parameters (ingestion rate, exposure frequency, and exposure 
duration). 

Sediment data were conservatively compared to ten times the residential soil RBCs. The 
use of ten times is a conservative estimate assuming that a receptor is in contact with 
sediment at much lower exposure parameters (ingestion rate, exposure frequency, and 
exposure duration). 

l Comparison with Recommended Dietary Allowances: Chemicals that are essential in 
human nutrition, present at low concentrations (i.e., only slightly elevated above 
naturally occurring levels), and toxic only at very high doses were eliminated as COPCs. 
These constituents are calcium, magnesium, potassium, and sodium. All of the human 
nutrients detected in groundwater, soil, sediment, and surface water result in intakes 
below RDAs. 

l Constituents were considered for inclusion in the risk assessment even if they were 
eliminated through one of the methods above, based on historical information, 
exceptional toxicity, mobility, persistence, or bioaccumulation, special treatability 
problems, or ARARs exceedance. 

0 Lead concentrations in soil and sediment were compared to the USEPA residential child 
soil screening value of 400 ppm, as determined by the Integrated Exposure Uptake 
Biokinetic Model (IEUBK). Lead concentrations in groundwater and surface water were 
compared to the Safe Drinking Water Act action level of 15 ppb, 

A number of detected constituents do not have RBCs listed on the USEPA Region III PBC 
tabIe because there are no published toxicity values for these constituents. Appropriate 
surrogate constituents were selected, and their RBCs were used to screen the constituents 
without available RBCs. These constituents and the selected surrogate constituents are 
indicated on the COPC screening tables in Appendices A.4, B.4, and C.4. 

3.2 Exposure Assessment 
Exposure assessment evaluates potential human exposure to site-related COPCs present at 
or migrating from the site. The purpose of exposure assessment is to identify and evaluate the 
contaminant sources, release mechanisms, exposure pathways, exposure routes, and receptors 
for the site. Exposure can occur when contaminants migrate from a source to an exposure 

WDC003670128.DOC/2/LBT 3-3 



3.0 - GENERAL METHODOLOGY 

point, or when a receptor comes into direct contact with contaminated media. A conceptual 
exposure model showing potential exposure scenarios identified under current and 
potential future conditions is presented in Sections 4,5, and 6 for each SWMCJ. 

The following sections discuss the three components of exposure assessment: 

l Characterization of exposure setting 
l Identification of exposure pathways 
l Quantification of exposure 

3.2.1 Characterization of Exposure Setting 
Characterizing an exposure setting consists of two parts: (1) characterization of the site with 
respect to the physical characteristics, and (2) characterization of the site with respect to 
human populations at or near the site. 

Physical Characteristics 
Basic site characteristics such as physical setting, climate, groundwater hydrology, and the 
presence and location of surface water were discussed in Section 2. 

Potentially Exposed Populations 
Potentially exposed populations are identified for current and future land use based on 
their locations relative to the site, their activity patterns, and the presence of potential 
sensitive subpopulations. Table 1 in Appendices A.4, B.4, and C.4 summa rizes the 
potentially exposed populations for each of the SWMUs. Sections 4,5, and 6 discuss the 
current and future land use for SWMIJs 1,15, and 24, respectively. Potentially exposed 
populations considered for evaluation for these SWMUs include current and future 
industrial site workers and trespasser/visitors, and future residents and construction 
workers. Although it is unlikely any of the SWMIJs will be used for residential develop- 
ment in the future the residential exposure was conservatively evaluated in the IIHRA. 

3.2.2 Identification of Exposure Pathways 
Potential exposure pathways need to be identified to evaluate the potential health risks 
associated with site-related contamination. The exposure pathway describes a mechanism 
through which a receptor may become exposed to a chemical or physical agent at or 
originating from the site. An exposure pathway must be complete to be considered to 
contribute to potential human exposure. A complete exposure pathway has five elements: 

l A source (e.g., chemical residues in soiI) 
a A mechanism for release and migration of chemical (e.g., leaching) 
. An environmental transport medium (e.g., groundwater) 
0 A point or site of potential human contact (exposure point, e.g., drinking water) 
* A route of intake (e.g., ingestion of groundwater used as a drinking water source) 

All five elements must be present for a pathway to be considered complete. If one or more 
elements are not present, then the pathway is incomplete and there is no exposure or health 
risk. The elements, as they pertain to the SWMUs 1,15, and 24 at NASQ, are discussed in 
Sections 4,5, and 6, respectively. 
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3.2.3 Quantification of Exposure 
Exposure is quantified by estimating the exposure point concentrations and the chemical 
intake by the receptor. 

Exposure Point Concentrations 
Exposure point concentrations are estimated chemical concentrations that a receptor may 
contact and are specific to each exposure medium. Exposure point concentrations may be 
directly monitored or estimated using environmental fate and transport models. For this 
assessment, fate and transport modeling was used to estimate constituent concentrations in 
fugitive dust emissions from soils, in vapors from groundwater while showering, and in 
vapors volatilized from groundwater from an open excavation. Fugitive emissions from 
soils were estimated following USEPA’ Soil Screening Guidance Document (USEPA, 1996). 
Per discussions with USEPA, volatilization while showering was estimated using the Foster 
and Chrostowski shower model (Foster and Chrostowski, 1987). Volatilization from 
groundwater in an open excavation was calculated using a Two-Film Volatilization Model. 
The model calculations are included in Appendices A.4, B.4, and C.4. 

The exposure point concentrations for the reasonable maximum exposure (RME) scenario 
and the central tendency (CT) exposure scenario are based on the 95 percent upper 
confidence limit of the mean (95% UCL). The 95% UCL was calculated for all SWMUs and 
media except SWMU 1 surface soil, as discussed below. The maximum detected 
concentration was used as the exposure point concentration when the calculated 95% UCL 
was greater than the maximum detected value. The Shapiro-Wilks W test, using an alpha 
value of one percent, was used to determine if the data fit a lognormal or normal 
distribution. The 95% UCL was selected based on the correct distribution. If the W-test was 
inconclusive, the larger of the 95% UCL from the lognormal or normal distribution was 
selected. 

The 95% UCL for a lognormal distribution was calculated as follows: 

95% UCL = exp(TM + 0.5*s2 + (s*H/(n-1)o.a)) 

Where: 
exp= natural log 
TM = transformed mean 
s= standard deviation of the transformed data 
H= H-statistic 
n= sample size 

The 95% UCL for a normal distribution was calculated as follows: 

95% UCL = NM+(t*s/(n)o.5) 

Where: 
NM= normal arithmetic mean 
t= t-statistic 
s= standard deviation 
n= sample size 
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For constituents that have data sets of more than five samples, the 95% UCL will be 
calculated. For constituents with data sets of five or fewer samples, the maximum detected 
concentration was used as the exposure point concentration. With the exception of a single 
sample, the SWMU 1 surface soil data was historic data obtained directly from the RFI 
report (CHZM HILL 1999b). Therefore, a 95% UCL for surface soil was not calculated, since 
only one sample was available. The 95% UCL was calculated for combined surface and 
subsurface soil for SWMU 1 since there were sufficient numbers of subsurface soil samples 
for calculating summary statistics. The 95% UCL for the combined surface and subsurface 
soil was calculated using only the detected constituents from the 1993 surface soil data and 
not the samples in which a constituent was not detected. All of the samples from the more 
recent surface and subsurface soil data were used for constituents that were detected in at 
least one of the samples in the full data set. 

All of the monitoring wells were included in the determination of the exposure point 
concentration. At SWMU 24, both total and dissolved groundwater samples were collected. 
The dissolved groundwater data was used in the evaluation for the residential scenario 
because the groundwater is assumed to be filtered prior to use as a potable supply. 
However, the total groundwater was used for evaluating potential exposures to the 
construction worker. At SWMU 15, dissolved groundwater data were not collected. 
Therefore, the total groundwater data was used for both the residential and construction 
worker exposures. 

Estimation of Chemical Intakes for Individual Pathways 
Chemical intake is the amount of the chemical contaminant entering the receptor’s body. 
Chemical intakes are generally expressed as follows: 

I=CxCRxEFxED 

BWxAT 
= (mg/kg/day) 

Where: 
I= intake (mg/kg-day) 

C= chemical concentration at exposure point (mg/L, m&kg, mg/ma) 

CR= contact rate, or amount of contaminated medium contacted per unit 
time or event (L/day, m&event, ms/day) 

EF= exposure frequency (days/year) 

ED= exposure duration (years) 

BW= body weight of exposed individual (kg) 

AT= averaging time, or period over which exposure is averaged (days) 

The intake equation requires specific exposure parameters for each exposure pathway, 
Exposure parameters are often assumed values, and their magnitude influences the 
estimates of potential exposure (and risk). The reliability of the values chosen can also 
contribute substantially to the uncertainty of the resulting risk estimates. Many of the 
exposure parameters have default values, which were used for this assessment. These 
assumptions, based on estimates of body weights, media intake levels, and exposure 
frequencies and duration are provided by USEPA guidance. Other assumptions 
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(e.g., exposure duration for the construction worker) required consideration of location- 
specific information and were determined using professional judgment. The Table 4 series 
in Appendices A.4, B.4, and C.4 presents the exposure factors used for different scenarios at 
the SWMUs. RME and appropriate central tendency (CT) intakes were included in this 
evaluation. CT intakes were calculated for exposure scenarios with Rh4E cancer risks 
greater than 1x10-5 or noncancer hazard greater than 1. 

For residential exposure to groundwater and soil, lifetime age-adjusted intakes were 
calculated for carcinogenic constituents. This involved dete rmining age-adjusted factors for 
ingestion, dermal contact, and inhalation. These factors were calculated using the equations 
presented in USEPA Region III RBC table (USEPA, 1999a) for calculating age-adjusted 
factors. 

For dermal exposure to groundwater during construction and bathing, the non-steady state 
model or pseudo steady-state model was used to estimate the absorbed dose for organic 
constituents (USEPA, 1992a). If the exposure time was shorter than the lag time (time to 
reach pseudo steady-state), the non-steady state model was used. If the exposure time was 
greater than the lag time, the pseudo-steady state model was used. These models are shown 
for the groundwater exposure pathways in the Table 4 series in Appendices A.4, B.4, and 
C.4, for SWMUs 1,15, and 24, respectively. 

For the dermal contact with soil scenario, an absorption factor is required. The absoqption 
factors used for this evaluation were 3 percent for VOCs with vapor pressures lower than 
benzene, 0.05 percent for VOCs with vapor pressures equal to or greater than benzene, 
10 percent for semivolatile organic constituents (SVOCs), 10 percent for pesticides, 3.2 
percent for arsenic, and 1 percent for other metals (USEEPA, December 1995). For the dermal 
contact with water scenario, skin permeability rates were obtained from the USEPA’s 
Derrnal Exposure Assessment Guidance (USEPA, January 1992a). 

3.3 Toxicity Assessment 
The toxicity assessment weighs the available evidence regarding the potential for a 
particular chemical to cause adverse effects in exposed individuals and provides a 
numerical estimate of the relationship between the extent of exposure and possible severity 
of adverse effects. The toxicity assessment consists of two steps: hazard identification and 
dose-response assessment. Hazard identification is the process of determining the potential 
adverse effects from exposure to a chemical. Dose-response assessment is the process of 
quantitatively evaluating the toxicity information and characterizing the relationship between 
the dose of the contaminant administered or received and the incidence of adverse health 
effects in the exposed population. From this quantitative dose-response relationship, toxicity 
values (e.g., reference doses [RfDs] and cancer slope factors [CSFs]) are derived. 

USEPA has assessed the toxicity of many chemicals and has published the resulting toxicity 
information and toxicity values in the Integrated Risk Information System (BUS) and Health 
Effects Assessment Summary Tables (HEAST) databases. IRIS includes only those 
noncarcinogenic RfDs and carcinogenic slope factors (CSFs) that have been verified by USEPA 
workgroups. lRlS is USEPA’s preferred source of toxicity information. HE&ST, which is 
issued by USEPA’s Office of Research and Development, was consulted when data were not 
available in IRIS. If data were not available from either of these sources, USEPA’s National 

WDC003670128.DOC/Z/LBT 3-7 



3.0 -GENERAL METHODOLOGY 

Center for Environmental Assessment (NCEA) data were used. If no toxicity values were 
available, the chemical was evaluated qualitatively and a toxicity profile prepared. 

Health effects are divided into two broad groups: noncarcmogenic and carcinogenic effects. 
This division is based on the different mechanisms of action currently associated with each 
category. Chemicals causing noncarcinogenic health effects were evaluated independently 
from those having carcinogenic effects. Some chemicals may produce both noncarcinogenic 
and carcinogenic effects, and were evaluated in both groups. This section discusses both 
noncarcmogenic and carcinogenic effects separately, and concludes with a brief discussion 
of the toxicological properties of selected COPCs. 

3.3.1 Toxicity information for Noncarcinogenic Effects 
Noncarcinogenic health effects include a variety of toxic effects on body systems, ranging 
from renal toxicity (toxicity to the kidneys) to central nervous system disorders. 
Noncarcinogenic health effects are grouped into two basic categories: acute toxicity and 
chronic toxicity. Acute toxicity can occur after a single exposure (usually at high doses), and 
the effect is most often seen immediately. Chronic toxicity describes effects that occur after 
repeated exposure (usually at low doses) and is seen weeks, months, or years after the 
initial exposure. The toxicity of a chemical is assessed through a review of toxic effects 
noted in short-term (acute) animal studies, long-term (chronic) animal studies, and 
epidemiological investigations. 

USEPA (USE?A, 1989) defines the chronic RfD as an estimate of a daily exposure to the 
human population, including sensitive subpopulations, which is likely to be without 
appreciable risk of deleterious effects during a lifetime. Chronic RtDs are developed to be 
protective for long-term exposure to a compound (7 years to a lifetime). Chronic RtDs may 
be overly protective if used to evahrate the potential for adverse health effects resulting 
from short-term exposure. NCEA develops subchronic RfDs for short-term exposure 
(2 weeks to 7 years). Subchronic RfWs have been peer-reviewed by Agency and outside 
reviewers, but they have not undergone verification by an intra-Agency Workgroup, and as 
a result are considered interim rather than verified toxicity values. Chronic and subchronic 
RfJDs are developed for both inhalation and oral exposures. Chronic RfDs were used to 
evaluate the noncarcinogenic risks to alI potential receptors except the construction 
scenario. Subchronic RfDs were used to evaluate the noncarcinogenic risks to the 
construction worker. If a subchronic RfD was not available, the chronic RfD was used to 
evaluate noncarcinogenic risks to the construction worker. 

In the development of RfDs, all available studies exa mining the toxicity of a chemical 
following exposure are considered based on their scientific merit. The lowest dose level at 
which a toxic effect is observed is identified as the “lowest-observed-adverse-effect-level” 
(LOAEL) and the dose at which no effect is observed is identified as the “no-observed- 
adverse-effect-level” (NOAEL). Several uncertainty factors (UFs) are applied to the LOAEL 
or NOAEL to extrapolate these dose points to humans. These UFs range between 10 to 
10,000. Additional modification factors (MFs) also are used based on the professional 
judgment of the agency. 

USEPA-derived oral and inhalation RfDs, and associated UFs and MB, for the COPCs at 
SWMUs 1,15, and 24, are listed in Tables 5.1 and 5.2 in Appendices A.4, B.4, and C.4, 
respectively. 
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3.3.2 Toxicity Information for Carcinogenic Effects 
Potential carcinogenic effects from human exposure to chemicals are estimated 
quantitatively using oral CSFs, inhalation CSFs, or unit risk factors that convert estimated 
exposures directly to incremental lifetime cancer risks. CSFs may be derived from the 
results of chronic animal bioassays, human epidemiological studies, or both. Animal 
bioassays are usually conducted at dose levels that are much higher than levels likely to be 
produced by human exposure to environmental media. This extrapolation detects possible 
adverse effects in the relatively small test populations used in the studies. These high dose 
levels must be extrapolated to lower doses. A number of mathematical models and 
procedures have been developed to extrapolate from the high doses used in the studies to 
the low doses typically associated with environmental exposures. 

The USEPA-preferred linearized multistage model (LMS) is usually used to estimate the 
largest linear slope (within the 95% UCL) at low extrapolated doses that is consistent with 
the data. The 95% UCL slope of the dose-response curve is subjected to various 
adjustments, including an inter-species scaling factor, to derive a CSF or inhalation unit risk 
factor for humans. It is assumed that if a cancer response occurs at the dose level in the 
study, there is some probability that a response will occur at all lower exposure levels (i.e., a 
dose-response relationship with no threshold is assumed). Conservative (e.g., health 
protective) assumptions are applied and the models are believed to provide rough estimates 
of the upper limits on potential lifetime risk. The actual risks associated with exposure to a 
potential carcinogen that are quantitatively evaluated using the CSF are not likely to exceed 
the estimated risks, and are probably much lower or may even be zero. 

In addition to deriving a quantitative estimate of carcinogenic potency, USEPA also assigns 
weight-of-evidence classifications to potential carcinogens. Chemicals are classified as 
Group A, Group Bl, Group B2, Group C, Group D, or Group E carcinogens. The 
classifications are described as follows: 

l Group A chemicals (known human carcinogens) are agents for which there is sufficient 
evidence to support the causal association between exposure to the agents and cancer in 
humans. 

l Group Bl chemicals (probable human carcinogens) are agents for which there is limited 
evidence of possible carcinogenicity in humans. 

l Group B2 chemicals (probable human carcinogens) are agents for which there is 
sufficient evidence of carcinogenicity in animals but inadequate or a lack of evidence in 
humans. 

l Group C chemicals (possible human carcinogens) are agents for which there is limited 
evidence of carcinogenicity in animals and inadequate or a lack of human data. 

l Group D chemicals (not classifiable as to human carcinogenicity) are agents with 
inadequate human and animal evidence of carcinogen&+ or for which no data are 
available. 

l Group E chemicals (evidence of noncarcinogenicity in humans) are agents for which 
there is no evidence of carcinogenicity from human or animal studies, or both. 
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USEPA-derived oral and inhalation CSFs for the COPCs at SWMUs 1,15, and 24 are listed 
in Tables 6.1 and 6.2 included in Appendices A.4, B.4, and C.4, respectively. 

3.3.3 Derivation of Dermal RfDs and CSFs 
Oral RfDs and CSFs were converted to dermal RfDs and CSFs using an oral to dermal 
adjustment factor. This factor was designed to convert the oral administered dose toxicity 
factors to dermal absorbed dose toxicity factors. The values used for this conversion were 
obtained from USEPA Region III (USEPA, 1999c). The oral RfDs were converted to deimal 
RfDs by multiplying by the absorption efficiency and the oral CSFs were converted to 
dermal CSFs by dividing by the absorption factor. If a chemical-specific absorption factor 
was not available, a dermal absorption factor of 20% was assumed for VOCs, 50% was 
assumed for SVOCs and pesticides, and 20% was assumed for inorganics. 

3.3.4 Toxicity Profiles of Selected Chemicals 
Below are toxicological profiles of selected constituents, including the main risk drivers at 
the SWMLJs 1,15, and 24. Toxicological profiles are provided for arsenic, benzene, 
benzo(a)pymne, chloroform, dibenz(a,h)anthracene, cis-1,2-dichloroethene, iron, 
manganese, and naphthalene. More detailed toxicity information can be found in USEPA’s 
IRIS database, ATSDR’s toxicological profiles, and other published literature. 

Arsenic 
Inorganic arsenic has been recognized as a human poison since ancient times, and large oral 
doses (above 60,000 ppb in food or water) can produce death. If lower levels of inorganic 
arsenic are ingested (ranging from about 300 to 30,000 ppb in food or water), irritation of 
the stomach and intestines may be experienced, with symptoms such as pain, nausea, 
vomiting, and diarrhea. Other effects experienced from ingesting arsenic include decreased 
production of red and white blood cells, abnormal heart rhythm, blood-vessel damage, and 
impaired nerve function causing a “pins and needles” sensation in the hands and feet. 
Ingesting arsenic has also been reported to increase the risk of cancer in the liver, bladder, 
kidney, and lung. There is no evidence indicating that arsenic can harm pregnant women or 
their fetuses. However, studies in animals show that maternally toxic doses of arsenic may 
cause low birth weight, fetal malformations, or even fetal death. 

-. 

Perhaps the single most characteristic effect of long-term oral exposure to inorganic arsenic 
is a pattern of skin changes (0.01-0.1 mg/kg/day for months to years). This includes a 
darkening of the skin and the appearance of small “corns” or “warts” on the palms, soles, 
and torso. While these skin changes are not considered to be a health concern, a small 
number of the corns may ultimately develop into skin cancer. Direct skin contact with 
inorganic arsenic compounds may result in irritation with some redness and swelling. 
However, it does not appear that skin contact is likely to lead to any serious internal effects. 

If high levels of inorganic arsenic are inhaled, some of the short-term effects from exposure 
include a sore throat, irritated lungs or some of the skin effects described above, however 
these effects are typically not serious. The exposure level that produces these health effects 
is uncertain, however it is likely to be above 100 micrograms per cubic meter (pg/m3). 
Inhalation of inorganic arsenic is also known to increase the risk of lung cancer. An increase 
of lung cancer has been observed in workers exposed to arsenic in or around smelters. 
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Almost no information is available on the effects of organic arsenic compounds in humans. 
Studies in animals show that most organic arsenic compounds are less toxic than the 
inorganic forms. 

Benzene 
Benzene is absorbed via ingestion, inhalation, and skin application. Experimental data 
indicate that animals can absorb up to 95% of oral doses and that humans can absorb up to 
80% of inhaled benzene (after 5 minutes of exposure) (Sabourin et al., 1987; Srobova et al., 
1950). Humans may absorb benzene vapors through the skin as welI as the lungs; of the 
total dose absorbed by the two routes, an estimated 22-36% enters the body through the 
skin (Susten et al., 1985). 

Autopsy of a youth who died while sniffing benzene revealed that the chemical was 
distributed to the urine, stomach, bile, liver, kidney, abdominal fat, and brain (Winek and 
Colhun, 1971). The depots for benzene and its metabolites in animals are similar to those in 
humans, and in addition, include the fetus and placenta, bone marrow, Zymbal gland, and 
oral and nasal cavities (Ghantous and Danielsson, 1986; Rickert et al., 1979; Low et al., 1989). 

Numerous studies indicate that the metabolism of benzene is required for its toxicity (Kalf 
et al., 1987). The liver is the main site for the metabolism of benzene; the bone marrow, a 
minor site (ATSDR, 1992). Phenol, hydroqumone, catechol, and benzene oxide are the major 
metabolites (Kalf et al, 1987; Snyder, 1987). The metabolite(s) of benzene that are respon- 
sible for its toxicity have not been positively identified, but likely candidates include 
muconaldehyde, quinones, and free radicals generated by oxidizing enzymes (Henderson et 
al., 1989; Snyder, 1987). 

Benzene is eliminated either unchanged in expired air or as metabolites in the urine 
(ATSDR, 1992). The proportions of the administered dose excreted by each route and the 
half-times for excretion are dependent on route, dose, and duration of exposure. 

Lethal oral doses of benzene are estimated to be 10 mL in humans; oral LD50 values for 
benzene in rats range from 0.93 to 5.96 g/kg (Cornish and Ryan, 1965; Withey and Hall, 
1975). These data indicate that benzene is of low acute toxicity @‘Bryan and Ross, 1988). 

Limited data show that nonlethal oral doses of benzene can impact the nervous, 
hematological, and immunological systems. Ingested benzene produces symptoms of 
neurotoxicity at acute doses of 2 mL for humans and 325 mg/kg for rats (Thienes and 
Haley, 1972; Clayton and Clayton, 1981; Comish and Ryan, 1965). A four week exposure of 
mice to >=8 mg of benzene/kg/day in the drinking water induced the synthesis and 
catabolism of monoamine neurotransmitters and produced dose-related decreases in red- 
blood cell parameters and lymphocyte numbers (Hsieh et al., 1988b). Rats and mice that 
were treated with benzene by gavage for 103 weeks developed a dose-related lympho- 
cytopenia (LOAEL, 25 mg/kg/day) and mice had hyperplasia of the bone marrow and 
lymphoid depletion of the splenic follicles and thymus (100 mg/kg/day) (Huff et al., 1989). 

Inhalation of benzene vapor concentrations of 20,000 ppm for 5 to 10 minutes can be fatal to 
humans; death results from central nervous system depression (Clayton and Clayton, 1981). 
The estimated LC 50 value for the rat is 13,700 ppm (Drew and Fouts, 1974). 
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As with orally administered benzene, the targets for nonlethal concentrations of inhaled 
benzene include the nervous, hematological, and immunological systems. Neurological 
symptoms in humans may appear at exposure concentrations of 700 ppm (Clayton and 
Clayton, 1981). In animals, 1 week of exposure to 300 ppm induced behavioral effects (Drew 
and Fouts, 1974), and one to four weeks of exposure to benzene concentrations ranging 
from 21-50 ppm suppressed the bone marrow (NOAEL; 10 ppm) (Cronkite et al., 1985; Toft 
et al., 1982), the cellular immune response (NOAEL, 10 ppm) (Rosenthal and Snyder, 1985), 
and the humoral immune response (LOAEL, 50 ppm). 

Subchronic and chronic exposures to benzene vapors induce a progressive depletion of the 
bone marrow and dysfunction of the hematopoietic system. Early symptoms of bone 
marrow depression include leukopenia, anemia, or thrombocytopenia, or a combination of 
the three (Snyder, 1984). A group of workers exposed to benzene concentrations of 30 and 
150 ppm for 4 months to 1 year had increased incidences of pancytopenia (Aksoy et al., 
1971; Aksoy et al., 1972; Aksoy and Erdem, 1978). A group of patients who had been 
exposed to benzene concentrations of 150 to 650 ppm for 4 months to 15 years exhibited 
severe blood dyscrasias and eight of the 32 patients died with thrombocytopenic 
hemorrhage and infection (Aksoy et al., 1972). The human data are supported by animal 
data showing bone marrow suppression in mice and rats exposed to benzene concen- 
trations ranging from 10 ppm for 24 weeks to 300 ppm for 13 weeks (Baarson et al., 1984; 
Ward et al., 1985). 

Benzene may also have long-term effects on the central nervous system. Workers exposed 
to benzene for 0.5 to 4 years exhibited EEG changes and atypical sleep activity consistent 
with neurotoxicity (Kellerova, 1985). Others exposed to benzene concentrations of 210 ppm 
for 6-8 years had peripheral nerve damage (Baslo and Aksoy, 1982). 

.-- 

In humans, benzene crosses the placenta and is present in the cord blood in amounts equal 
to those in maternal blood (Dowty et al., 1976); however, studies of the effects of benzene on 
human reproduction and development have been confounded by the presence of other 
chemicals in the environment (USAF, 1989). Benzene does produce developmental effects 
(fetal toxicity, but not malformations) in the offspring of treated animals, mostly at 
maternally toxic doses (Nawrot and Staples, 1979; Seidenberg et al., 1986; Keller and 
Snyder, 1988). 

Reference doses/concentrations for benzene have not been established. An oral risk 
assessment for benzene will be reviewed by an USEPA work group and an inhalation risk 
assessment is currently under review (IRIS, 1997). 

Benzene is carcinogenic in humans and animals by inhalation and in animals by the oral 
route of exposure. Occupational exposure to benzene has been associated mainly with 
increased incidences of acute myeloblastic or erythroblastic leukemias and chronic myeloid 
and lymphoid leukemias among workers (Aksoy, 1989). Workers at risk were exposed in 
one study’to &-hour TWA concentrations ranging from 10 to 100 ppm (Rinsky et al., 1981) 
and in another to B-hour TWA concentrations ranging from ~2 to >25 ppm (Ott et al., 1978). 
In a historical prospective mortality study of chemical workers, Yin et al. (1987) described a 
dose-response relationship between exposure to benzene and lymphatic and hematopoietic 
cancers, which adds strength to the association between exposure in the workplace and 
cancer development. Studies in animals have demonstrated an association between oral and 
inhalation exposure to benzene and the development of a variety of tumors, including 

.-._ 
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lymphoma and carcinomas of the Zymbal gland, oral cavity, mammary gland, ovaries, 
lung, and skin (Huff et al., 1989; Maltoni et al., 1983). In one study C57BI/BNL mice had 
increased incidences of leukemia, lymphoma, and solid tumors after exposure to 300 ppm 
for only 16 weeks (Cronkite et al., 1985). 

Chloroform 
Chloroform is a colorless liquid with a sweet, penetrating odor. Chloroform is a liquid that 
volatilizes readily at room temperature. Chloroform is likely to enter the environment 
associated with its use as an industrial solvent, extractant, and chemical intermediate as 
well as from its indirect production in the chlorination of drinking water, municipal 
sewage, and cooling water. The majority of the environmental releases from industrial uses 
are to the atmosphere; releases to water and land will be primarily lost by evaporation and 
will end up in the atmosphere. (Howard, 1990). 

Adverse effects in humans have been observed from inhalation exposure in the workplace 
and from the use of chloroform as a general anesthetic in surgery. Central nervous system 
effects, cardiac depression, and delayed renal and hepatic toxicity may occur as a result of 
acute exposure to chloroform. Dry mouth, headache, hallucinations, ataxia, loss of reflexes, 
gastrointestinal distress, hepatotoxicity, and psychotic behavior may also occur as a result 
of chronic exposure to chloroform (HSDB, 2000; ATSDR, 1995). 

The USEPA considers the evidence for the carcinogen%+ of chloroform is sufficient %n 
animals and is classified as a B2 carcinogen (IRIS, 2000). An increased incidence of kidney 
and liver tumors and cirrhosis of the liver have been observed in several strains of rats and 
mice when chloroform is administered by gavage. When administered orally in drinking 
water, chloroform induced increased incidences of renal and kidney cancers (Tumasonis et 
al., 1987). Developmental effects in the fetuses and offspring of laboratory animals have 
been observed from oral exposure to chloroform. Several epidemiological and ecological 
studies indicate that there is an association between cancer of the large intestine, rectum, 
and/or urinary bladder and the constituents of chlorinated water. Although data may 
suggest a possible increased risk of cancer from exposure to chloroform in chlorinated 
drinking water, the data are insufficient to evaluate the carcinogenic potential of 
chloroform. There is no direct evidence that chloroform can cause birth defects or affect 
reproduction in humans (ATSDR, 1995). 

An oral cancer slope factor of 6.1x10-3 kg-day/mg and an inhalation unit risk of 
2.3x10-5 kg/m3 has been published in JRIS by USEPA for chloroform. An oral reference dose 
of 1.0x10-2 mg/kg-day was published in IRIS based on fatty cyst formation in the liver as the 
critical effect. An inhalation reference concentration has not been published in WS or in 
HEAST (USEPA, 2000; USEPA, 1997). 

1 ,BDichloroethene 
1,2-Dichloroethene is commonly used to produce solvents and is used as an intermediate in 
chemical synthesis. Low levels of trams-1,2-dichloroetn have been reported to cause 
neurological effects. Inhalation of high levels (1,700-2,220 ppm for 5 minutes) of trans-1,2- 
DCE can cause nausea, drowsiness, and fatigue. One human fatality has been reported as a 
result of inhaling l,ZDCE, however the level of exposure is unknoyn. When animals have 
inhaled high levels (200 ppm) of trans-1,2-DCE for short (8 hours) or long periods of time 
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(8 hours/day, 5 days/week for 8 or 16 weeks), their livers and lungs were damaged. The 
effects were more severe with longer exposure times. Animals inhaling very high levels 
(3,000 ppm) of trans-1,2-DCE had damaged hearts. Ingestion of extremely high doses 
(1,000-4,900 ppm) of c&-or trans-1,2-DCE caused animals to die. Lower oral doses 
(480 mg/kg/day for 30 days) of cis-1,2-DCE caused decreased numbers of red blood cells. A 
recent animal study suggests fetuses exposed to 1,2-DCE (12,000 ppm 6 hr/day on days 
7-16 of gestations) may not grow as quickly as those that have not been exposed. Exposure 
to 1,2-DCE has not been shown to affect human or animal fertility. No studies have been 
conducted to determine whether cancer in humans or animals is caused by exposure to 
1,2-DCE. 

Fluorene 
Fluorene is a solid at room temperature and appears as small white crystalline plates. 
Fluorene occurs ubiquitously in products of incomplete combustion, in cigarette smoke, in 
exhaust from gasoline engines and in sewage sludge. Fluorene is released to the atmosphere 
in emissions from the combustion of biomass, coal, polymers, tobacco, refuse and wood; it 
is also released in emissions from asphalt paving and diesel exhaust. Human exposure to 
fluorene occurs primarily through the smoking of tobacco, inhalation of polluted air and by 
ingestion of food and water contaminated by combustion effluents (HSDB, 2000). 

According to USEPA, fluorene is not classifiabIe as to human carcinogenicity (and is 
assigned a weight-of-evidence classification of D) based on lack of human data and 
inadequate data from animal bioassays. Signs of labored respiration, decreased red blood 
cell count and packed cell volume, an increase in total serum bilirubin levels, and increased 
liver and spleen weights were observed in one strain of mice when administered by gavage 
(short-term, high-dose study). Fluorene was not mutagenic in cellular or bacterial systems. 
No studies were available regarding the genotoxicity, reproductive or developmental 
toxicity of fluorene (USEPA, 2000). 

An oral reference dose of 4.0x10-2 mg/kg-day was published in IRIS based on decreased red 
blood cell count and decreased packed cell volume as the critical effect. An oral cancer slope 
factor, an inhalation unit risk, and an inhalation reference concentration have not been 
published in IRIS or in HEAST (USEPA, 2000; USEPA, 1997). 

iron 
Iron is an essential human nutrient with a recommended daily dose of 18 mg/day for 
females. Oral intakes ranging between 20 mg/kgdO mg/kg are potentially toxic. Toxicity is 
likely following an ingestion of 60 mg/kg or greater. Symptoms of acute oral exposure 
include: vomiting, diarrhea, mild lethargy stupor, shock, acidosis, hematemesis, bloody 
diarrhea, or coma. With less serious overdoses, the initial gastrointestinal symptoms may be 
the only findings to develop even without treatment. Although serious iron poisoning in 
adults is rare, deaths have been reported. Effects from chronic over-exposure to iron include 
disturbances in liver function, diabetes, mettitus, possible endocrine disturbances, and 
cardiovascular effects. These health effects occur when body iron content reaches 20-40 g. 

Inhalation of iron oxide fumes or dust by workers in metal industries may result in 
deposition of iron particles in lungs, producing an X-ray appearance resembling silicosis. 
Inhalation of some iron dusts and fumes can cause siderosis, a type of benign 
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pneumoconiosis. Levels of iron among iron workers developing pneumoconiosis have been 
reported to exceed 10 mg iron/ma. 

Manganese 
Manganese is an essential nutrient with a typical intake ranging between 2,000 ug/day to 
9,000 ug/day in a normal diet. No cases of illness from eating too little manganese have 
been reported in humans. In animals, eating too little manganese can interfere with normal 
growth, bone formation, and reproduction. Manganese miners and steel workers exposed to 
high levels of manganese dust in air (l,OOO-22,000 ug/ma) may have mental and emotional 
disturbances, and their body movements may become slow and clumsy which is known as 
manganism. Workers usually do not develop symptoms of manganism unless they have 
been exposed to manganese dust over a period of many months or years. Inhaling high 
levels of manganese dust (970 ug/m3 for 1-19 years) can also cause irritation of the lungs, 
make breathing difficult, and increases the chance of developing a lung infection, such as 
pneumonia. However, this can happen from inhaling many different kinds of dust particles, 
not just those that contain manganese. Impotence is also a common health effect observed 
in men who are exposed to high levels of manganese dust in air (970 ug/m3,1-19 years). 

It is uncertain whether ingesting or inhaling high concentrations of manganese can cause 
manganism. II-I one report, humans who drank water containing high levels of manganese 
(14 mg/L) developed symptoms similar to those seen in manganese miners and steel 
workers, but it is not certain if the effects were caused by manganese alone. Although 
humans are frequently exposed to significant quantities of manganese compounds in food 
and water, reports of adverse effects in humans are rare. 

There is no information on any human or animal health effects from skin contact with 
manganese. There is not much information on whether manganese can cause birth deflects. 
One study in humans suggests that high exposures to manganese in the environment might 
increase the chances of birth defects, but other factors besides manganese might have been 
responsible. One study in animals shows that exposure of pregnant females to high levels of 
manganese in air (61 mg/ma for 16 weeks prior to gestation) can lead to changes in 
behavior of the offspring. 

Naphthalene 
Naphthalene is a solid at room temperature and appears as small white crystalline flakes 
and produces the characteristic odor of mothballs. Naphthalene enters the atmosphere 
primarily from fugitive emissions and exhaust connected with its presence in fuel oil and 
gasoline. There are also discharges on land into water from spills during the storage, 
transport and disposal of fuel oil and coal tar. Human exposure to naphthalene occurs 
primarily through the inhalation of polluted ambient air particularly in areas with heavy 
traffic, near petroleum refineries, coal tar distillation facilities or where evaporative losses 
from the storage, transport, transfer and disposal of fuel oil occurs. Moderate exposure to 
humans may also occur by ingestion of drinking water supplies (HSDB, 2000). 

Hemolytic anemia is the most frequently observed health effect in humans from acute oral 
and inhalation exposure to naphthalene. Infants exposed to mothballs showed clinical 
symptoms such as, high serum bilirubin values, methemoglobin, Heinz bodies, and 
fragmented red blood cells. However, many of the infants exposed to naphthalene also had 

3-15 



3.0 -GENERAL METHODOLOGY 

a hereditary deficiency of the enzyme glucose-6-dehydrogenase phosphate that increased 
their sensitivity to hemolysis. Adults and children reported nausea, headache, malaise, and 
confusion when exposed to large numbers of mothballs. Intentional oral ingestion of 
naphthalene by several adults has caused death; additional adverse health effects in 
humans include gastrointestinal disorders, optic atrophy and cataracts have been observed 
following the ingestion of naphthalene. Transplacental exposure of the fetus to naphthalene 
ingested by the mother resulted in neonatal hemolytic anemia, particularly in the third 
trimester (ATSDR, 1995). 

Mice of both sexes showed chronic inflammation and metaphsia of the olfactory epithelium 
and dose related hyperplasia of the respiratory epithelium following long-term exposure to 
naphthalene vapors. In animal studies, no treatment related effects on hematologic 
parameters have been observed following inhalation exposure to naphthalene. Eye damage 
has been observed in several animal studies following acute oral ingestion of naphthalene. 
Decreased body weight gains were observed in male and female rats and a significant 
decreases in absolute weights of brain, liver, and spleen and relative weight of spleen were 
observed in female rats following short-term oral exposure to high concentrations of 
naphthalene. Naphthalene is generally not mutagenic in cellular or bacterial systems 
(USEPA, 2000). No animal studies were available regarding the genotoxicity, reproductive 
or developmental toxicity of naphthalene (ATSDR, 1995). 

An oral reference dose of 2.0x10-* was published in lRIS based on decreased mean terminal 
body weight in male rats as the critical effect. An inhalation reference concentration of 
3.0~103 mg/ma was published in IRIS based on nasal effects (hyperplasia and metaplasia in 
respiratory and olfactory epithelium, respectively) in mice as the critical effect. An oral 
cancer slope factor and an inhalation unit risk factor have not been published in IRIS or in 
HEAST (USEPA, 2000; USEPA, 1997). 

,- 

Polycyclic Aromatic Hydrocarbons 
PAHs are a group of more than 100 compounds (including the CQPCs benzo(a)pyrene and 
dibenzo(a,h)anthracene), consisting of 2 to 6 aromatic (benzene) carbon rings (ATSDR, 
1994). PAHs are widely distributed in the environment in air, water, and soil. Major sources 
of PAHs are products of incomplete combustion, vehicle exhaust, and asphalt and coal tar 
used in construction. 

Toxic effects of PAHs vary by orders of magnitude. Acute oral exposure of rats to 
benzo(a)pyrene and benzo(a)anthracene (the more toxic PAHs) indicated a NOAEL of 
150 mg/kg-day for general systemic effects. Adverse developmental and reproductive 
effects were noted at a dose of 120 to 150 mg/kg-day benzo(a)pyrene in mice (ATSDR, 
1994). 

Among chronic effects of exposure to PAHs, cancer is the most important. Benzo(a)pyrene 
is one of the most potent and researched carcinogens and is the reference point for the other 
carcinogenic PAWS (including benzo(a)anthracene, benzo(b)fluoranthene, and 
dibenzo(a,h)anthracene). Benzo(a)pyrene is classified as a B2 carcinogen on the basis of 
reported results of animal studies. Forestomach tumors were caused by ingestion of 
benzo(a)pyrene by rats and mice, and tumors in the respiratory tract of hamsters were 
caused by inhalation of benzo(a)pyrene. Cancer has been observed in animals at oral doses 
of 10 to 100 mg/kg-day and inhalation doses of 1 to 10 mg/m3. Noncancer effects, including 
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reproductive, developmental, hematological, and hepatic effects, have been reported at 
100 mg/kg-day doses. Respiratory and renal effects have been reported at doses of 1 to 
10 mg/m3. 

The skin is susceptible to PAH-induced toxicity in both humans and animals. 
Benzo[a]pyrene application apparently exacerbated skin lesions in patients with pre- 
existing skin conditions such as xeroderma pigmentosum. in some cases, though benign 
and reversible, these skin changes were thought to represent neoplastic proliferation. 
Workers exposed to substances that contain PAHs (such as coal tar) experienced chronic 
dermatitis and hyperkeratosis. Coal tar preparations containing PAHs are used in the 
therapeutic treatment of some skin disorders. Adverse reactions have been noted in these 
patients also. Adverse dermatological effects have also been noted in animals in 
conjunction with acute and intermediate-duration dermal exposure to PAHs. These effects 
include destruction of sebaceous glands, skin ulcerations, hyperplasia, and hyperkeratosis 
and alterations in epidennal cell growth. 

People with pre-existing skin conditions may have an increased risk of developing adverse 
dermal effects ranging from rashes to cancer following exposure to some PAHs. Exposure 
to more than one PAH may enhance or reduce tumor development. Skin cancer induction 
in laboratory animals has been associated with exposure to benz[a]anthracene, 
benzo[a]pyrene, benzo~]fluoranthene, benzo[j]fluoranthene, benzo[k]fluoranthene, 
chrysene, dibenz[a,h]anthracene, and indeno[l,2,3+dJpyrene. People with significant 
exposure to ultraviolet radiation, such as from sunlight, may also be at increased risk of 
developing skin cancer due to PAH exposure. Ultraviolet radiation enhances 
benzo[a]pyrene-induced skin carcinogenesis in the mouse following dermal exposure. 

3.4 Risk Characterization 
Risk characterization is the final step in the human health risk assessment. Risk 
characterization combines the results of the previous elements of the risk assessment to 
evaluate the potential health risks associated with exposure to COPCs. The risk 
characterization is then used as an integral component in remedial decision making and 
selection of potential remedies or actions. 

Potential human health risks are discussed independently for carcinogenic and 
noncarcinogenic contaminants because of the different toxicological endpoints, relevant 
exposure duration, and methods used to characterize risk. Some chemicals may produce 
both noncarcinogenic and carcinogenic effects, and were evaluated in both groups. The 
methodology used to estimate noncarcinogenic hazards and carcinogenic risks are 
described below. 

3.4.1 Noncarcinogenic Hazard Estimation 
Noncarcinogenic health risks are estimated by comparing calculated exposure to RfDs. The 
calculated intake divided by the RfD is equal to the hazard quotient (HQ): 

Hazard Quotient (HQ) = Intake / RfD 

The intake and RfD are expressed in the same units (mg/kg-day) and represent the same 
exposure period (i.e., chronic or subchronic). The intake and RfD also represent the same 
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exposure route (i.e., oral intakes are divided by oral RfDs). A HQ that exceeds unity 
(i.e., exposure exceeds the RfLI), indicates that there is a potential for adverse health effects 
associated with exposure to that chemical. To assess the potential for noncarcinogenic 
health effects posed by exposure to multiple chemicals a “hazard index” approach is used 
(USEPA, 1986). This approach assumes that noncarcinogenic hazards associated with 
exposure to more than one chemical are additive. Synergist@ or antagonistic interactions 
between chemicals are not accounted for. The hazard index (HI) may exceed unity even if 
all of the individual HQs are less than one. 

3.4.2 Carcinogenic Risk Estimation 
The potential for carcinogenic effects due to exposure to site-related contamination is 

evaluated by estimating the excess lifetime carcinogenic risk (ELCR). ELCR is the 
incremental increase in the probability of developing cancer during one’s lifetime in 
addition to the background probability of developing cancer. For example, a 2x10-6 excess 
lifetime carcinogenic risk means that for every one million people exposed to the carcinogen 
throughout their lifetimes, the incidence of cancer may increase by two cases. The 
background probability of developing cancer, from all known causes, is about one in four 
(American Cancer Society, 1993). 

The carcinogenic risk is calculated by multiplying the intake by the CSF. 

Risk = Intake x CSF 

The combined risk from exposure to multiple chemicals was evaluated by adding the risks 
from different chemicals. Risks were also added across the exposure routes if an individual 
would be exposed through multiple routes, For example, a person contacting soil could be 
exposed by both oral and dermal exposure routes. 

,- 

3.4.3 Interpretation of Numerical Results 
The USEPA considers action to be warranted at a site when cumulative cancer risks exceed 
104. Action is not required for risks falling within 1x10-1 to 1x10-6; however, this is judged on 
a case-by-case basis. Risks less than 1x10-6 generally are not of concern to regulatory 
agencies. A hazard index greater than one indicates that there is some potential for adverse 
noncarcinogenic health effects associated with exposure to the contaminants of concern, 
possibly warranting remedial action (USEPA, 1991b). A health-risk-based remedial decision 
can be superseded by the presence of an environmental impact, or an exceedance of a 
regulatory standard (such as an MCL), which may indicate the need for action at the site. 

RME risks were evaluated for ah media and exposure scenarios. RME risks were evaluated 
using upper bound estimates of the exposure parameters and the RME concentration. CT 
risks were calculated for those scenarios that had an RME HI greater than 1.0 and/or RME 
carcinogenic risk greater than 1x10-5. CT risks were evaluated using median estimates of the 
exposure parameters and the RME exposure point concentration. 
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4.0 SWMU 1 

This section presents the results of the HHRA for SWMU 1, the West Woods Oil Disposal 
Pit. 

4.1 Data Summary 
Numerous field investigations have generated information on SWMU 1 soil, groundiwater, 
sediment, and surface water. A summary of the sampling programs for SWMU 1 was 
presented in Section 2.2.1. Only data used in the risk assessment are presented in this 
section. Table 4-l lists the samples that were used to estimate potential exposure and risks 
in each medium for SWMU 1. Figures 4-l through 4-4 identify the sampling locations for 
surface soil, subsurface soil, groundwater, and sediment and surface water, respectively. 

Eight surface soil samples were collected in 1993 and analyzed for VOCs and SVOCs 
(Figure 41). Two of these samples were also analyzed for metals and polychlorinateld 
biphenyls (PCBs). An additional surface soil sample was collected in 1999 and analyzed for 
VOCs, SVOCs, pesticides/PCBs, and metals. Nine subsurface soil samples were collected in 
1995 and analyzed for VOCs, SVOCs, metals, herbicides, organophosphorus pesticides, 
dioxin, and furans (Figure 4-2). 

Groundwater data collected in 1998 were evaluated in the risk assessment. These are the 
most current groundwater data, and therefore most representative of current site 
conditions. Groundwater samples were collected from ten monitoring wells and five 
piezometers (Figure 43). Groundwater samples were analyzed for VOCs and SVOCs. 

Sediment and surface water samples were collected in 1999. Five samples were collected 
from each media (including one duplicate) and analyzed for VOCs, SVOCs, pesticides/ 
PCBs, and metals (Figure 4-4). 

The full set of data used for the HHRA is presented in Appendix A.1. Appendix A.2 is the 
detected constituents only, and Appendix A.3 is the sample statistics. The sample statistics 
include frequency of detection, minimum and maximum detected values, normal and 
lognormal arithmetic mean, normal and lognormal standard deviation, results of W-test, 
and 95% UCL for normal and lognormal distribution. 

4.2 identification of Chemicals of Potential Concern 
Table 42 lists the COPCs retained for SWMU 1. There were no constituents retained as 
COPCs for surface water. Therefore, surface water was eliminated as a media of concern. 

4.3 Exposure Assessment 
The SWMIJ specific exposure assessment includes the information necessary to develop the 
exposure scenarios applicable for SWMU 1. This includes identifying the exposure setting, 
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the current and future site use, the potentially exposed populations, and the potential 
exposure pathways. 

4.3.1 Exposure Setting 
SWMU 1 is located at the edge of the runway. SWMU 1 is covered with trees and 
surrounded by an open field. The eastern perimeter of the SWMU is comprised of mowed 
and old field grasses and impervious surfaces. Surface drainage is directed toward north- 
south and east-west oriented drainage ditches. The north-south (main) drainage ditch has a 
permanent water flow to the north. The ditch is approximately 12 to 15 feet wide with steep 
side slopes, about 5 feet high. Water depth has been observed at 6 inches and greater. 

4.3.2 Potentially Exposed Populations 
SWMU 1 is located at the edge of the runway and is not currently used by the Base. There 
are no industrial workers at the site on a regular basis. However, it was conservatively 
assumed an industrial site worker may access the site. Additionally, although the Base is 
now fenced, it was conservatively assumed adult and adolescent trespassers may access the 
site. 

Because there is no Master Base Plan detailing planned future use of SWMU 1, it was 
assumed the site could be used for industrial or residential purposes in the future. Potential 
future exposed populations include industrial workers, trespassers, residents, and 
construction workers. 

Columbia Aquifer groundwater is not currently used as a water supply at SWMU 1 or at 
NASO. It is not anticipated that Columbia Aquifer groundwater would be used as a future 
potable water supply. However, the groundwater was conservatively evaluated for the 
future residential scenario as a potable supply. Groundwater samples have not been 
collected from the Yorktown at SWMSJ 1, and because of the confining layer between the 
Columbia and Yorktown Aquifers, it is assumed that the Yorktown Aquifer has not been 
impacted by SWMU 1. 

4.3.3 Potential Exposure Pathways 
As mentioned in Section 3.2.2, a complete exposure pathway has five elements: a source, a 
mechanism for release and migration, an environmental transport medium, a point of 
potential human contact, and a route of intake. These elements as they apply to SWMU 1 
are discussed below. 

Contaminant Sources 
SWMU 1 was an open pit in which an estimated 110,000 gallons of different types of liquid 
wastes were disposed from the mid-1950s through the late 1960s. Based on a 1958 aerial 
photograph of the unit, the pit appears to have been approximately 50 to 100 feet in 
diameter. Therefore, the soils in the area of the historic pit are the original source of 
contamination at the site. Additionally, contaminants may have originally leached through 
the soil to the shallow groundwater resulting in groundwater contamination beneath the 
pit. There is pure product (significantly degraded diesel fuel) in the silts above the water 
table. However, the groundwater sampling results do not indicate the presence of a 
dissolved phase of the product. 
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In 1962, the pit flooded and its contents are believed to have washed into the main drainage 
ditch, 100 feet west of the oil disposal pit. However, any sediment or surface water 
contamination that may have been associated with this flooding has probably been 
removed, as this drainage ditch is periodically dredged and maintained. 

Release and Transport Mechanisms 
The primary transport mechanism for contamination at SWMU 1 appears to be leaching 
from the soil to the groundwater and transport in the groundwater. Shallow groundwater 
discharges to the drainage ditch that is 1000 feet west of the pit, and may result in some 
contamination being transported to the sediment and surface water in the ditch. 

Fate and transport modeling was conducted to determine contaminant concentrations in 
fugitive dust emissions from soil. Transport modeling for chemical volatilization from soil 
was not conducted because there were no volatile constituents selected as COPCs for soil. 
Fate and transport modeling was also conducted for volatilization from groundwater 
during showering and from an open excavation. 

Direct contact with COPCs in soil (i.e. ingestion or dermal contact) does not require fate and 
transport modeling. In these pathways, the receptor is assumed to go to the location. of the 
COPC. 

Potential Exposure Points and Exposure Routes 
Exposure points are locations where humans could contact contamination. On-site exposure 
points include surface soil, subsurface soil, groundwater beneath the site, and sediment. 
Off-site exposure points include groundwater downgradient of the site, and sediment in the 
drainage ditch downstream from the site. Only contact with groundwater and soil beneath 
the site, and sediment in the ditch on the site, was evaluated. It is expected that dilution and 
attenuation of any contamination would occur in downgradient locations, and any 
associated risks would be less than those calculated at the site. 

Potential exposure routes were evaluated for current and potential future site use. Existing 
and potential exposure pathways are illustrated in the conceptual exposure model 
(Figure 4-5). Exposure scenarios and potentially complete pathways of exposure evaluated 
in this risk assessment are presented in Table 4-3 and Appendix A.4, Table 1. 

Current Exposure Routes 
The only media of potential concern currently accessible at the site are surface soil and 
sediment. Based on current site use, potential receptors include industrial site workers and 
trespassers/visitors. The Columbia Aquifer groundwater at NASO is not used as a potable 
supply and therefore, there is no current exposure to shallow groundwater. 

In summary, the current land use exposure routes include: 

l Industrial Worker: incidental ingestion of and dermal contact with surface soil, and 
inhalation of fugitive dust emissions from surface soil. 

l Trespassers/Visitors (adult and adolescent): incidental ingestion of and dermal contact 
with surface soil, inhalation of fugitive dust emissions from surface soil, and incidental 
ingestion of and dermal contact with sediment. 
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Future Exposure Routes 
As discussed above, potential future site use may be industrial or residential use. The future 
exposure scenarios assume that the subsurface soil will be excavated and may be placed on 
the surface. Future industrial workers, trespassers, residents, and/or construction workers 
may be exposed to this soil. Construction workers may also be exposed to shallow 
groundwater during excavation activities. It was also conservatively assumed that shallow 
groundwater may be used as a potable water supply, although this is highly unlikely. 

In summary, the future land use exposure routes include the following: 

l Industrial Worker: incidental ingestion of and dermal contact with soil, and inhalation 
of fugitive dust emissions from soil. 

l Trespassers/Visitors (adult and adolescent): incidental ingestion of and dermal contact 
with soil, inhalation of fugitive dust emissions from soil. 

* Resident (adult and child): incidental ingestion of and dermal contact with soil, 
inhalation of fugitive dust emissions from soil, ingestion of and dermal contact with 
groundwater, and inhalation (adults only) of volatiles from groundwater. 

0 Construction Worker: incidental ingestion of and dermal contact with soil, inhalation of 
fugitive dust emissions from soil, and dermal contact with and inhalation of volatiles 
from groundwater. 

The exposure concentrations used to calculate potential risks to each of the receptors are 
presented in Appendix A.4, Tables 3.1 through 3.4. The exposure parameters and equations 
used to calculate the risks are presented in Appendix A.4 Tables 4.1 through 4.16. 

4.4 Risk Characterization 
Risks were evaluated for all of the complete exposure pathways identified in Section 4.3. 
The calculated risks are discussed below. 

4.4.1 Soil 
Risks were evaluated for exposure to surface soil for current scenarios and combined surface 
and subsurface soil for future scenarios. 

Surface Soil 
RME risk estimates for exposure to surface soil were calcmated for an adult industrial worker 
and an adult and adolescent trespasser/visitor under current site use (Appendix A.4, 
Tables 7.1.RME through 7.3.RME, and Tables 8.1.RME through 8.3.RMR). The risks are 
summarized in Tables 44 and 45. Exposure to surface soil via incidental ingestion, dermal 
contact, and inhalation of fugitive dust from the surface soil was evaluated. 

The noncarcmogenic hazard associated with exposure to surface soil by industrial workers 
(0.34) is below USEPA’s target hazard index of 1.0. The carcinogenic risk associated with 
exposure to surface soil by an industrial worker (4x10-6) is within USEPA’s target risk of 1x10-6 
to 1x10-4. 
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The noncarcinogenic hazard associated with exposure to surface soil by adult and adolescent 
trespassers (0.053 and 0.049, respectively) is below USEPA’s target hazard index of 1.0. The 
carcinogenic risk associated with exposure to surface soil by adult and adolescent trespassers 
(6x10-7 and 3x107, respectively), is below USEPA’s target risk of 1x10-6 to 1x10-I 

Combined Surface and Subsurface Soil 
Rh4E risk estimates for exposure to combined surface and subsurface soil were calculated for 
an industrial worker, construction worker, adult and adolescent trespasser/visitor, and adult 
and child resident under potential future site use (Appendix A.4, Tables 7.9.RME through 
7.14.RME, and Tables 8.9.RME through 8.13.RME and summarized in Tables 4-4 and 4-5). It 
was assumed these receptors would be exposed to soil through incidental ingestion, dermal 
contact, and inhalation of fugitive dust emissions from soil 

The noncarcinogenic hazard associated with exposure to combined surface and subsurface 
soil for an industrial worker (0.36) is below USEPA’s target hazard index of 1.0. The 
carcinogenic risk associated with exposure to the soil by an industrial worker (6x10-6) is within 
USEPA’s target risk of lxlod to 1x10-4. This risk is primarily associated with ingestion of 
arsenic and benzo(a)pyrene in the soil. 

The noncarcinogenic hazard associated with exposure to combined surface and subsurface 
soil for a construction worker (0.62) is below USEPA’s target hazard index of 1.0. The 
carcinogenic risk associated with exposure to the soil by a construction worker (1x10-6) is 
within USEPA’s target risk of 1x10-6 to 1x10-4. 

The noncarcinogenic hazard associated with exposure to combined surface and subsurface 
soil by adult and adolescent trespassers (0.057 and 0.26, respectively) is below USEPA’s target 
hazard index of 1.0. The carcinogenic risk associated with exposure to the soil by adult and 
adolescent trespassers (1x10-6 and 8x107, respectively) is below USEPA’s target risk range of 
1X10-6 to 1x10-4. 

The noncarcinogenic hazard due to exposure to combined surface and subsurface soil by an 
adult resident (0.39) does not exceed USEPA’s target hazard index of 1.0, but the hazard to a 
child resident (1.7) exceeds USEPA’s target hazard index. None of the individual constituents 
exceeds a HQ of 1.0 for the child resident. The ingestion pathway contributes 99 percent of the 
total HI for the child resident. This is associated mainly with iron (0.79). The hazard index was 
separated by target organ and each hazard by target organ was below 1. 

As discussed in Section 3.2.3, the carcinogenic risk for the resident is calculated as a lifetime 
age-adjusted risk. The carcinogenic risk associated with exposure to soil by the resident 
exposed over his or her lifetime (2.5x10-5) is within USEPA’s target risk of lxlab to 1x10-4. This 
risk is primarily associated with ingestion of the soil, and in particuIar, ingestion of arsenic, 
benzo(a)pyrene, and dibenz(a,h)anthracene. 

The RME noncarcinogenic hazard for exposure to combined surface and subsurface soil by a 
future child resident exceeds USEPA benchmark values of 1.0. RME carcinogenic risk for 
exposure to soil by a resident over his or her lifetime exceeds a risk of 1x1&5. Therefore, CT 
noncarcinogenic hazard was calculated for a child resident and CT carcinogenic risk was 
calcuIated for a lifetime resident (Appendix A.4, Table 7.17.CT and 8.15.CT, and summarized 
in Tables 46 and 47). 
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The CT noncarcinogenic hazard due to exposure to the soil by a child resident (0.87) is below 
USEPA’s target hazard index of 1.0. The CT risk for the lifetime resident falls within USEPA’s 
acceptable risk range of 1x104 to 1x106. 

4.4.2 Groundwater 
Columbia Aquifer groundwater beneath the site is not currently used as a potable water 
supply and will not likely be used as a potable water supply in the future. Additionally, 
Yorktown Aquifer groundwater beneath the site is not used as a potable water supply. 
However, Columbia Aquifer groundwater beneath the site was evaluated as a worst-case risk 
estimate for potable groundwater use. Risk estimates for exposure to groundwater were 
calculated for child and adult residents under potential future residential use of the site 
(Appendix A.4, Tables 7.6.RME and 7.7.IWE and Table 8.6.RME and 8.7.RME, and 
summarized in Tables 44 and 45). It was assumed that a resident would drink the water, and 
bathe with the water, resulting in inhalation of volatiles (adult only) and dermal absorption. 

The RME noncarcinogenic hazards associated with use of the groundwater as a potable 
residential water supply are above USEPA’s benchmark noncarcinogenic HI of 1.0 for both 
the potential future child and adult resident. The noncarcinogenic hazard to a child and adult 
resident is 1.3 and 10, respectively. The hazard to the child resident is primarily associated 
with ingestion of and dermal contact with naphthalene in the groundwater, and the combined 
HI for naphthalene through these pathways is greater than 1.0. For the adult resident, the 
inhalation route poses the greatest hazard, associated with inhalation of naphthalene. 

As with residential soil exposure, the carcinogenic risk for groundwater for the resident is 
presented as a lifetime age-adjusted risk. The RME carcinogenic risk associated with use of the 
groundwater as a potable residential water supply is within USEPA’s benchmark of 1x10-4 to 
1x10-6. The residential lifetime carcinogenic risk is 2xlW. This risk is primarily associated with 
ingestion of benzo(a)pyrene in the groundwater. 

Exposure to shallow groundwater by a construction worker during excavation was evaluated 
as a potential future exposure scenario (Appendix A.4, Tables 7.8.RME and Table S.B.RME, 
and summarized in Tables 44 and 45). The RME noncarcinogenic risk (0.7) is below USEPA’s 
benchmark of 1.0. The Rh4E carcinogenic risk is 1x10-s, which is below USEPA’s target risk 
range. 

The RhJE noncarcinogenic hazard for exposure to groundwater by a future adult and child 
resident exceeds USEPA benchmark value of 1.0, and the RME carcinogenic risks for exposure 
to groundwater by a lifetime resident exceeds a risk of 1x10-5. Therefore, CT exposure was 
evaluated for these scenarios. The CT risk estimates are summa rized in Tables 46 and 47 
(Appendix A-4 Tables 7.15.CT, 7.16.CT, and 8.14.CT). The calculated CT noncarcinogenic 
hazard (6.3) for an adult resident exceeds USEPA’s target HI. The CT HI is associated with 
inhalation of naphthalene during showering. The CT noncarcinogenic hazard (0.82) for a child 
resident is below USEPA’s target HI. The CT lifetime carcinogenic risk of (9x10-6) is within 
USEPA’s target risk range. 

4.4.3 Surface Water 
There were no COPCs retained for surface water in the drainage ditch. Therefore, risks were 
not quantified for this medium. 
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4.4.4 Sediment 
Exposure to drainage ditch sediment was evaluated for adult and adolescent trespassers/ 
visitors who could be exposed to sediment through incidental ingestion and dermal contact 
while wading (Appendix A.4, Tables 7.4.RME, 7.5.RME, 8.4.RME, and 8.5.RME, and 
summarized in Tables 4-4 and 4-5). 

The RME noncarcinogenic hazards to adult and adolescent trespassers/visitors exposed to 
sediment (0.0059 and 0.0057, respectively) are below USEPA’s target hazard index of 1.0. The 
carcinogenic risks associated with exposure to the sediment by adult and adolescent 
trespassers/visitors (9x10-7 and 3x10-7, respectively) are below USEPA’s target risk of 1x10-6 to 
1X10-4. 

4.4.5 Summary of Total Risks Across Pathways and Media 
Table 4-5 and Appendix A.4, Tables 9.1.RME through 9.10.RME summarize the RME 
potential noncarcinogenic hazards and carcinogenic risks to each receptor. Table 47 and 
Appendix A.4, Tables 9.11.CT, through 9.13.CT summa rize the CT potential hazards and 
risks to each receptor that have His in excess of 1.0 or carcinogenic risks greater than 1x10-s. 
Potential risks were summarized for a current industrial worker, current adult trespasser/ 
visitor, adolescent trespasser/visitor, future adult resident, future child resident, future 
lifetime resident, future construction worker, future industrial worker, future adult 
trespasser/visitor, and adolescent trespasser/visitor. Appendix A.4, Tables lO.l.RME~ 
through 103.RME and 10.4.CT show only the chemicals that contributed a hazard greater 
than 0.1 or a carcinogenic risk greater than 10.6for scenarios with total HIS greater thcan 1.0 
or total carcinogenic risks greater than 10-s. 

Current industrial Worker 
The risk assessment assumed that a current industrial worker could be exposed to surface 
soil through incidental ingestion, dermal contact, and inhalation of fugitive dust emissions. 
The total current RME noncarcinogenic hazard to an adult industrial worker exposed to 
surface soil at SWMU 1 is below USEPA’s acceptable noncarcinogenic hazard level of 1.0 
(Appendix A.4, Table 9.1.RME). The carcinogenic risk to an adult industrial worker exposed 
to surface soil is within USEPA’s acceptable carcinogenic risk range of 1x10-4 to 1x104. 

Current Adult and Adolescent Trespasser/Visitor 
The risk assessment assumed that current trespassers may be exposed to surface soil at 
SWMSJ 1, and surface water and sediment in the drainage ditch. The total current RME 
noncarcinogenic hazards and carcinogenic risks to adult and adolescent trespassers/visitors 
exposed to these media do not exceed target levels (Appendix A.4, Tables 9.2.RME and 
9.3.RME). 

Future Resident 
It was assumed a future child and adult resident may be exposed to groundwater and soil 
(surface soil and subsurface soil that may be placed on the surface due to disturbance of the 
site during construction of a residence). 

Exposure to groundwater and soil would result in a hazard greater than USEPA’s 
benchmark level for both a child and adult resident (Appendix A.4, Tables 9.4.RME and 
9.5.RME). The only media that contributes to an unacceptable hazard for an adult is 
groundwater (mainly through inhalation of naphthalene while showering). For a child, both 
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the groundwater and soil contribute to an unacceptable hazard. Naphthalene in 
groundwater, and metals in soil contribute to the unacceptable hazard. Separating HI by 
target organ for soil does not exceed the target hazard of 1 for any organ. 

Exposure to groundwater and soil would result in a carcinogenic risk less than USEPA’s 
target risk for a resident exposure during his or her lifetime based on RME exposure 
assumptions (Appendix A.4, Table 9.6.RME). 

A CT hazard analysis was conducted for exposure to soil by a child resident, and exposure 
to groundwater by an adult and child (Appendix A.4, Tables 9.11.CT and 9.12.CT). The 
resulting hazards for a child exposed to soil and groundwater separately are below 
LJSEPA’s target HI of 1.0, however the total CT hazard for exposure to both soil and 
groundwater is greater than 1.0. The CT hazard for an adult exposed to groundwater is 
above 1.0. The risk drivers are the same as the risk drivers for the RME hazards. 

A CT risk evaluation was conducted for groundwater and soil for a lifetime resident. The 
CT carcinogenic risk for exposure to groundwater and soil is below 1x10-4. 

Construction Worker 
Exposure to combined surface soil and subsurface soil through incidental ingestion, dermal 
contact, and inhalation of fugitive dust emissions, and to groundwater through dermal 
contact and inhalation of volatiles was evaluated for a future construction worker. The total- 
RME noncarcinogenic hazard exceeds USEPA’s target HI (Appendix A.4, Table 9.7.m). 
The HIS for groundwater and soil are below 1.0, however, combined, they are slightly 
greater than 1.0. Separating HI by target organ does not exceed the target hazard of 1 for 
any organ. 

The total potential future RME carcinogenic risk for a construction worker is 1x10-6 
(Appendix A.4, Table 9.7.RME). 

Future Industrial Worker 
The risk assessment assumed that a future industrial worker may be exposed to site soil 
(surface soil and subsurface soil that may placed on the surface due to disturbance of the 
site during construction or maintenance activities). The total future RME noncarcinogenic 
hazard for an adult industrial worker exposed to SWMTJ 1 soil does not exceed USEPA‘s 
target noncarcinogenic HI (Appendix A.4, Table 9.8.RME). The RME carcinogenic risk is 
within USEPA’s carcinogenic risk range of 1x10-4 to 1x10-6. 

Future Adult and Adolescent Trespasser/Visitor 
The risk assessment assumed that a future trespasser/visitor may be exposed to site soil 
(surface soil and subsurface soil that may placed on the surface soil due to disturbance of 
the site during construction or maintenance activities), and surface water and sediment in 
the drainage ditch south of the site. There were no COPCs retained for the surface water, 
therefore this media does not contribute to the risks to trespassers/visitors exposed to 
SWMU 1 media. The total current RMX noncarcinogenic hazards for the adult and 
adolescent trespassers/visitors do not exceed USEPA’s target noncarcinogenic HI 
(Appendix A.4, Tables 9.9.RhBE and 9.10.RME). The RME carcinogenic risk is within 
USEPA’s target risk range and is less than 1x10-5. 
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This section presents the results of the HHRA for SWMU 15, the Abandoned Tank Farm. 

5.1 Data Summary 
Numerous field investigations have generated information on SWMLJ 15 media and 
contaminants. A s ummary of the sampling and monitoring program for SWMU 15 was 
presented in Section 2.2.2. Only data used in the risk assessment are presented in this 
section. Table 5-l lists the samples that were used to estimate potential exposure and risks 
in each medium for SWMU 15. Figures 5-1,5-2,5-3, and 5-4 identify the sample locations. 

Four surface soil samples collected in 1999 were evaluated in the HHRA (Figure 5-l). The 
samples were analyzed for VOCs, SVOCs, pesticides/PCBs, and metals. Ten subsurface soil 
samples were collected in 1998 and evaluated in the risk assessment (Figure 5-2). These 
samples were analyzed for VOCs and SVOCs. 

The most recent groundwater samples were collected in 1999. Samples were collected from 
seven monitoring wells and analyzed for VOCs, SVOCs, pesticides/PCBs, and total metals 
(Figure 5-3). These samples are the groundwater samples most representative of current site 
conditions and were evaluated in the risk assessment. 

Surface water and sediment samples were collected in 1999. Seventeen sediment samples 
(including one duplicate) and six surface water samples (including one duplicate) were 
collected at SWMU 15 (Figure 5-4). Six of the sediment samples and two of the surface 
water samples were analyzed for VOCs, SVOCs, pesticides/PCBs and metals. The 
remaining samples were analyzed for SVOCs and metals. 

The full set of data used for the HHRA is included in Appendix B.l. Appendix B.2 includes 
the detected constituents only, and Appendix B.3 includes the sample statistics. 

5.2 identification of Chemicals of Potential Concern 
Table 5-2 lists the COPCs retained for SWMU 15. It should be noted, that for combined 
surface and subsurface soil, the PCBs and metals retained as COPCs were only analyzed for 
in the surface soil, and therefore only detected in the surface soil. 

5.3 Exposure Assessment 
The SWMU specific exposure assessment includes the information necessary to develop the 
exposure scenarios applicable for SWMU 15. This includes identifying the exposure setting, 
the current and future site use, the potentially exposed populations, and the potential 
exposure pathways. 
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5.3.1 Exposure Setting 
The area around SWMU 15 includes pavement, forests, shrubs, and wetlands. Old paved 
road surfaces and parking lots cover much of the site. In general, drainage of the site is 
towards the northeast. A shallow drainage ditch crosses the center of the site, bisecting a 
small depressional wetland, and drams south to a large emergent wetland. No outlet from 
the wetland has been observed. Water was observed in most of the ditch during a 1992 
ecological survey, but the water did not appear to be flowing. 

As part of the soil removal action at SWMU 15, an area measuring approximately 150 feet 
by 125 feet was excavated to the water table, creating a small pond. The man-made pond is 
located southwest of the drainage ditch. 

5.3.2 Potentially Exposed Populations 
SWMU 15 is about 800 feet northwest of Runway 23 R and 1,000 feet northeast of the area 
used to store recreation vehicles. The SWMU is wooded and is located in an undeveloped 
area of the Base. There are no industrial workers at the site on a regular basis. However, it 
was conservatively assumed an industrial worker may work at the site. Additionally, 
although the Base is now fenced, it was conservatively assumed trespassers may access the 
site. 

The future planned use for SWMU 15 is to construct a hangar at the SWMU and provide 
access to Rrmway 23 R through the SWMU. Future industrial workers may be exposed to 
any potential contamination at SWMU 15. A future residential development was also 
conservatively inchrded in the SWMU 15 evaluation. Exposed populations would include 
the residents, and the construction workers who develop the site for future residential use. 

Groundwater from the Columbia Aquifer is currently not used at SWMU 15, or at NASO, as 
a water supply. It is not anticipated that Columbia Aquifer groundwater would be used as a 
future potable water supply. The Yorktown Aquifer has not been sampled at SWMU 15, 
and because of the confining layer between the Columbia and Yorktown Aquifers, is not 
expected that the Yorktown Aquifer had been impacted by SWMU 15. However, the 
shallow groundwater was conservatively included in this evaluation. 

5.3.3 Potential Exposure Pathways 
As mentioned in Section 3.2.2, a complete exposure pathway has five elements: a source, a 
mechanism for release and migration, an environmental transport medium, a point of 
potential human contact, and a route of intake. These elements are discussed below for 
SWMU 15. 

Contaminant Sources 
The abandoned tank farm served as the primary source of aircraft fuel (including JP-3, 
aviation gas, automotive fuel, kerosene, and lube oil) for the North Station area when it was 
active from the mid-1950s to the mid-1970s. One of the tanks was used to store waste oil 
after the tanks were abandoned. The tanks and their associated piping were removed in the 
mid-1980s. 
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The surface soil, subsurface soil, and groundwater contaminated with BTEX and PAHs 
from the tanks in the abandoned tank farm are the contaminant sources at SWMU 15. Free- 
product has been found in the shallow groundwater. 

Release and Transport Mechanisms 
The primary transport mechanism from SWMU 15 contaminant sources appears to be 
leaching from the soil to the groundwater and transport in the groundwater. Most of the 
groundwater contamination is beneath the site or within 100 yards downgradient of the site 
and appears to be retained in the silts. When the contaminants move from the silts into the 
more permeable sands, they appear to degrade rapidly, as the concentrations in the sands 
are much lower than the concentrations in the silts. The less mobile PAHs were mainly 
detected in the soils, while the more mobile BTEX were detected in the groundwater. 

Fate and transport modeling was conducted to determine contaminant concentrations in 
fugitive dust emissions from soil. Transport modeling for chemical volatilization from soil 
was not conducted because there were no volatile constituents selected as COPCs for the 
soil evaluation. Fate and transport modeling was also conducted for volatilization from 
groundwater during showering and from an open excavation. 

Direct contact with COl’Cs in soil, sediment, and groundwater (i.e., ingestion or dermal 
contact) does not require fate and transport modeling. In these pathways, the receptor is 
assumed to go to the location of the COPC. 

Potential Exposure Points and Exposure Routes 
Exposure points are locations where humans could contact contamination. On-site exposure 
points include surface soil, subsurface soil, groundwater, and sediment in the pond. Off-site 
exposure points include groundwater downgradient of the site. Off-site exposure points 
were not evaluated in the risk assessment. Dilution and attenuation of any contamination 
would occur in downgradient locations, and any associated risks would be less than those 
calculated at the site. 

Potential exposure routes were evaluated for both current and potential future site use. 
Existing and potential future exposure pathways are illustrated in the conceptual exposure 
model (Figure 5-5). Exposure scenarios and potentially complete pathways of exposure 
evaluated in this risk assessment are presented in Table 5-3 and Appendix 8.4, Table 1. 

Current Exposure Routes 
The only contaminated media currently accessible at the site are surface soil and sediment. 
Based on current site use, potential receptors include industrial site workers and 
trespassers/visitors. The Columbia Aquifer groundwater at NASO is not used as a pot;lble 
supply, and therefore, there is no current exposure to shallow groundwater. 

In summary, the current land use exposure routes include: 

l Industrial Worker: incidental ingestion of and dermal contact with surface soil, and 
inhalation of fugitive dust from surface soil. 

l Trespassers/Visitors (adult and adolescent): incidental ingestion of and dermal contact 
with surface soil, inhalation of fugitive dust from surface soil, and incidental ingestion 
of and dennal contact with sediment. 
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Future Exposure Routes 
Based on the proposed future use of the site, construction of a hangar and an access to the 
runway, the future receptors would be industrial workers and construction workers. As 
discussed above, the most conservative future use of the site is residential development. 
Future residents and construction workers would be exposed to the site soils. Trespassers 
may also access the site after it has been converted for industrial or residential use and 
contact soil. The potential future soil exposure scenarios assume that the subsurface soil will 
be excavated and placed on the surface. 

The construction worker may be exposed to shallow groundwater during excavation 
activities. It was also conservatively assumed that shallow groundwater may be used as a 
potable water supply in the future, although this is highly unlikely. 

In summary, the future land use exposure routes include the current land use exposure 
routes and the following: 

0 Industrial Worker: incidental ingestion of and dermal contact with soil, and inhalation 
of fugitive dust from soil. 

0 Resident (adult and child): incidental ingestion of and dermal contact with soil, 
inhalation of fugitive dust from soil, ingestion of and dermal contact with groundwater, 
and inhalation (adults only) of volatiles from groundwater. 

0 Construction Worker: incidental ingestion of and dermal contact with soil, inhalation of 
fugitive dust from soil, and dermal contact with and inhalation of volatiles from 
groundwater. 

* Trespassers/Visitors (adult and adolescent): incidental ingestion of and dermal contact 
with soil, and inhalation of fugitive dust from soil. 

The exposure concentrations used to calculate potential risks to each of the receptors are 
presented in Appendix B.4, Tables 3.1 through 3.4. The exposure parameters and equations 
used to calculate the risks are presented in Appendix B.4, Tables 4.1 through 4.6. 

5.4 Risk Characterization 
Risks were evaluated for the complete exposure pathways identified in Section 5.3. The 
results of the risk calculations are discussed below. 

5.4.1 Soil 
Risks were evaluated for exposure to surface soil and combined surface and subsurface soil. 

Surface Soil 
RME risk estimates for exposure to surface soil were calculated for an adult industrial worker 
and an adult and adolescent trespasser/visitor under current site use (Appendix B.4, 
Tables 7.1.RME through 7.3.RME and Tables 8.l.RME through 8.3.RME). The risks are 
summarized in Tables 5-4 and 5-5. Exposure to surface soil via incidental ingestion, dermal 
contact,.and inhalation of fugitive dust were evaluated. 
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The noncarcinogenic hazard associated with exposure to surface soil by industrial workers 
(0.4) is below USEPA’s target hazard index of 1.0. The carcinogenic risk associated with 
exposure to surface soil by an industrial worker (ZxlW) exceeds USEPA’s target risk range of 

I 1x10-6 to 1x10-4. This carcinogenic risk is primary associated with ingestion of 

I- 
dibenz(a,h)antbracene, benzo(a)pyrene, and benzo(b)fluoranthene in the surface soil. 

I 
However, none of the individual constituents pose a carcinogenic risk above USEPAs target 
risk range. Additionally, the ingestion pathway is the only pathway significantly contributing 

I to a carcinogenic risk greater than 1x10-4. 

The noncarcmogenic hazards associated with exposure to surface soil by adult and adolescent 
trespassers (0.061 and 0.054, respectively) are below USEPA’s target hazard index of 1.0. The 
carcinogenic risks associated with exposure to surface soil by adult and adolescent trespassers 
(4x10-2 and 2x10-5, respectively) are within USEpA’s target risk range of 1x10-6 to 1x10-4. 

CT carcinogenic risk estimates for surface soil were calculated for all receptors since 
exposure resulted in a RME carcinogenic risk above 1x10-5. These risks are summarized in 
Table 5-6. None of the RME HIS are above 1.0, therefore CT HIS were not calculated. The CT 
carcinogenic risk associated with exposure to surface soil by an industrial worker is 2x10-5. 
This risk is an order of magnitude lower than the RMB risk. Because the exposure 
concentrations used in the RME and CT calculations were the same, the same constituents, 
dibenz(a,h)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene, contribute the majority of 
the risk. The CT carcinogenic risks associated with exposure to surface soil by adult and 
adolescent trespassers (4x106 and 5x104, respectively) are also an order of magnitude below 
the RME risks. 

Combined Surface and Subsurface Soil 
RME risk estimates for exposure to combined surface and subsurface soil were calculated for 
an industrial worker, construction worker, adult and adolescent trespasser/visitor, and adult 
and child resident under potential future site use (Appendix B.4, Tables 7.9.RME through 
7.14.RME, and Tables 8.9.RME through 8.13.RME). The calculated RME risks are summarized 
in Tables 5-4 and 5-6. It was assumed these receptors would be exposed to surface and 
subsurface soil through incidental ingestion, dermal contact, and inhalation of fugitive 
emissions from soil. 

The noncarcinogenic hazard associated with exposure to combined surface and subsurface 
soil for an industrial worker (0.4) is below USEPA’s target hazard index of 1.0. The 
carcinogenic risk associated with exposure to the soil by an industrial worker (2x10-1) exceeds 
USEPA’s target risk range of 1xlOS to 1x10-p. This risk is primarily associated with ingestion of 
benzo(a)pyrene, dibenz(a,h)anthracene, and benzo(b)fluoranthene in the soil. Benzo(a)pyrene 
and dibenz(a,h)anthracene were only detected in the surface soil samples, and 
benzo(b)fluoranthene was only detected in three of the subsurface soil samples. Therefore, the 
majority of this calculated risk is due to the surface soil, and not the subsurface soil. 

The noncarcinogenic hazard associated with exposure to combined surface and subsurface 
soil for a construction worker (0.35) is below USEPA’s target hazard index of 1.0. The 
carcinogenic risk associated with exposure to the soil by a construction worker (4x1@5) is 

within USEPA’s target risk range of 1~10.~ to 1x104. 

The noncarcinogenic hazards associated with exposure to combined surface and subsurface 
soil by adult and adolescent trespassers (0.061 and 0.061, respectively) are below USEPA’s 
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target hazard index of 1.0. The carcinogenic risks associated with exposure to the soil by adult 
and adolescent trespassers (4xX-5 and 2x10-5, respectively) are within USEPA’s target risk 
range of lxlod to 1x10-4. 

The noncarcinogenic hazard due to exposure to combined surface and subsurface soil by an 
adult resident (0.41) does not exceed USEPA’s target hazard index, but the hazard to a child 
resident (1.8) does exceed USEPA’s target hazard index of 1.0. None of the constituents 
individually exceed a HQ of 1.0 for the child. The ingestion pathway contributes 84 percent of 
the total HI for the child resident. This is associated mainly with fluorene, iron, Aroclor-1254, 
and aluminum. Separation of the HI by target organ results in His for all target organs below 
USEPA’s target of 1.0. 

The carcinogenic risk for the resident is calculated as a lifetime age-adjusted risk. The 
carcinogenic risks associated with exposure to soil by the resident exposed over his or her 
lifetime (8x10-4) exceed USEPA’s target risk of 1x10-6 to 1x10-1. This risk is primarily associated 
with ingestion of the soil, and in particular, ingestion of benzo(a)pyrene, 
dibenz(a,h)anthracene, and benzo(b)fluoranthene. As mentioned above, benzo(a)pyrene and 
dibenz(a,h)anthracene were only detected in the surface soil samples, and 
benzo(b)fluoranthene was only detected in three of the subsurface soil samples. Therefore, the 
majority of this calculated risk is due to the surface soil, and not the subsurface soil. 

The IWE noncarcinogenic hazard for exposure to combined surface and subsurface soil by a 
future child resident exceeds USEPA benchmark values of 1.0. The RMB carcinogenic risks for 
exposure to soil by an industrial worker, a construction worker, a adult and adolescent 
trespasser, and a lifetime resident exceed a risk of 1x10-5. Therefore, CT hazard was calculated 
for a child resident and CT risk carcinogenic estimates were calculated for all receptors 
(Appendix B.4, Tables 7.18.CT, 8.20.CT through 8.24.CT, and Table 5-6). 

The CT noncarcinogenic hazard due to exposure to the soil by a child resident (0.6 5) is below 
USEPA’s target hazard index of 1.0. The CT risk for all receptors except the lifetime resident 
falls within USEPA’s acceptabIe risk range of 1x10-2 to 1x10-6. The lifetime residential CT 
carcinogenic risk is 2x104. As with the RME risk the CT risk is primarily associated with 
ingestion of benzo(a)pyrene, and dibenz(a,h)anthracene, benzo(b)fluoranthene in the soil, and 
primarily the surface soil. 

5.4.2 Groundwater 
Columbia Aquifer groundwater beneath the site is not currently used as a potable water 
supply and is not likely to be used as a potable water supply in the future. Additionally, 
Yorktown Aquifer groundwater beneath the site is not used as a potable water supply. 
However, Columbia Aquifer groundwater beneath the site was evaluated as a worst-case risk 
estimate for potable groundwater use. Risk estimates for exposure to groundwater were 
calculated for child and adult residents under potential future residential use of the site 
(Appendix B.4, Tables 7.6.RMB through 7.7.RMB and Table 8.6.RME and 8.7.RMB). The risks 
are summarized in Tables 5-4 and 5-5. It was assumed that a residential user would drink the 
water, and bathe with the water, resulting in inhalation of volatiles (adult only) and dermal 
absorption. 

The RME noncarcinogenic risks associated with use of the groundwater as a potable 
residential water supply were above USEPA’s benchmark noncarcinogenic hazard index of 
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1.0 for both the future child and adult resident. The noncarcinogenic hazards to a child and 
adult resident were 95 and 260, respectively. These constituents each have individual HQs 
above 1. For the adult resident, all exposure routes pose hazards greater than 1, however the 
inhalation route poses a much greater hazard. The main drivers of the hazard to the child and 
adult resident is associated with ingestion of benzene, arsenic, chloroform, iron, and 
manganese in the groundwater and dermal contact with benzene. The HI associated with the 
inhalation route alone is 220, and is associated with benzene and chloroform. Naphthalene is 
the only other constituent which presents an inhalation HQ (1.7) greater than 1.0. 

As with residential soil exposure, the carcinogenic risk for groundwater for the resident is 
presented as a lifetime (age-adjusted) risk. The RME carcinogenic risks associated with use of 
the groundwater as a potable residential water supply exceeds USEPA’s benchmark of 1x10-1. 
The residential lifetime carcinogenic risk is 6x10-3. All of the exposure pathways contribute to 
this risk and were all over 1x10-% The main risk drivers were arsenic, benzene, and 
chloroform. 1 

Exposure to the shallow groundwater by a construction worker during excavation was also 
evaluated as a potential future exposure scenario (Appendix B.4, Tables 7.8.RME and 
Table %S.RME, and s ummarized in Tables 5-4 and 5-5). The RME noncarcinogenic risk (31) 
exceeds USEPA’s benchmark of 1.0. This hazard is primarily associated with inhalation of 
benzene and chloroform volatilizing from the exposed shallow groundwater and dermal 
contact with benzene. The RME carcinogenic risk is 2x10-5, and is within USEPA’s target risk 
range. Dermal contact with benzene in the groundwater was the greatest contributor toI this 
risk. 

Because the RME noncarcinogenic and carcinogenic risks for the residents and construction 
worker exceed the cutoff levels of 1.0 and 1x10-5, CT exposure risks were evaluated (Table 5-6). 
The calculated CT noncarcinogenic hazards for the residential receptors exceeded 1.0. As with 
the RME noncarcinogenic hazards, the main drivers were arsenic, benzene, chloroform, iron, 
and manganese for the ingestion; benzene for dermal contact; and benzene, chloroform, and 
napthalene via inhalation. The CT hazard for the construction worker (0.23) is below USEPA’s 
benchmark of 1.0. 

The lifetime residential CT carcinogenic risk, 2xX-3, exceeds USEPA’s target range of 1x104 to 
1x10-6. As with the RME carcinogenic risk, ingestion of arsenic and benzene and inhalation of 
benzene are the main contributors to this risk. The CT carcinogenic risk for a construction 
worker exposed to groundwater, 1x10-5, is within USEPA’s target range. 

5.4.3 Surface Water 
There were no COPCs retained for the surface water in the pond. Therefore, risks were not 
quantified for this medium. 

5.4.4 Sediment 
Exposure to pond sediment was evaluated for adult and adolescent trespassers/visitors 
who could be exposed to sediment through incidental ingestion and dermal contact while 
swimming (Appendix 8.4, Tables 7.4.RME, 7.5.RME, 8.4.RME, and 8.5.RME). The risks are 
summarized in Tables 5-4 and 5-5. 
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The RME noncarcinogenic hazards to adult and adolescent trespassers/visitors exposed to 
sediment (0.025 and 0.022, respectively) are below USEPA’s target hazard index of 1.0. The 
carcinogenic risks associated with exposure to the sediment by adult and adolescent 
trespassers/visitors (6x107 and 2x10-7, respectively) are below USEPA’s target risk range of 
1x10-6 to 1xlW. 

5.4.5 Summary of Total Risks Across Pathways and Media 
Appendix B.4, Tables 9.1.RME through 9.1O.RME summarize the RME total potential risks 
to each receptor. Appendix B.4, Tables 9.11.CT through 9.21.CT summarize the CT total 
potential risks to each receptor that had risks that exceeded an HI of 1.0 or a carcinogenic 
risk of 1x10-5. Total potential risks were summa rized for a current industrial worker, a 
current adult and adolescent trespasser/visitor, a future adult, child, and lifetime resident, a 
future construction worker, a future industrial worker, and a future adult and adolescent 
trespasser/visitor. Appendix B.4, Tables lO.l.RME through 1O.lO.RME and lO.ll.CT 
through 10.16.CT show only the chemicals that contributed a hazard greater than 0.1 or a 
carcinogenic risk greater than 106. 

Current Industrial Worker 
The risk assessment assumed that a current industrial worker could be exposed to site 
surface soil. The total current RME noncarcinogenic hazard to an adult industrial worker 
exposed to surface soil at SWMU 15 is below USEPA’s target noncarcinogenic hazard level 
(Appendix B.4, Table 9.l.RME). The carcinogenic risk to an adult industrial worker exposed 
to surface slightly exceeds USEPA’s target carcinogenic risk range of 1x10-4 to 1x10-6. As 
mentioned above, this carcinogenic risk is primary associated with ingestion of 
dibenz(a,h)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene, although none of these 
constituents individually exceed a carcinogenic risk of 1x10-I. 

The CT carcinogenic risk was calculated and is included in Appendix B.4, Table 9.11.CT. As 
shown in the table, the RME carcinogenic risk is within USEPA’s target risk range. 

Current Adult and Adolescent Trespasser/Visitor 
The risk assessment assumed that a current trespasser may be exposed to surface soil at 
SWMU 15, and sediment in the pond. The total current RME noncarcinogenic hazards to 
adult and adolescent trespassers/visitors exposed to these media do not exceed USEPA’s 
target noncarcinogenic hazard level (Appendix 8.4, Tables 9.2.RME and 9.3.RME). 

The total current FME carcinogenic risks to adult and adolescent trespassers/visitors 
exposed to the surface soil and sediment are within USEPA’s target risk range. However, 
the carcinogenic risks exceed the carcinogenic risk level of 1x1~5 used to determine if CT 
risks must be calculated. This is solely associated with exposure to the surface soil. 
Therefore, CT risks were calculated for trespasser/visitor exposure to surface soil 
(Appendix B.4, Tables 9.12.CT and 9.13.CT). The total current CT carcinogenic risks to both 
the adult and adolescent trespassers/visitors are below 1x10”. 

Future Resident 
It was assumed a future child and adult resident may be exposed to groundwater and soil 
(current surface soil and subsurface soil that may be placed on the surface during 
disturbance of the site for construction of the residence). 
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Exposure to groundwater and soil would result in a hazard greater than USEPA’s target 
level for a child and adult resident (Appendix B.4, Tables 9.4.RME and 9.5.RME). The only 
media that contributes to this unacceptable hazard for an adult is groundwater (mainly 
through inhalation while showering, with a slight contribution from ingestion). The 
majority of the hazard is associated with chloroform. Chloroform was only detected in two 
of the seven groundwater samples. Both the groundwater and soil contribute to an 
unacceptable hazard to the child resident. Arsenic, chloroform, and iron in groundwater, 
and fluorene, iron, Aroclor-1254, and aluminum in soil contribute to the unacceptable 
hazard. When the HI for soil is separated by target organ the individual HIS are below 1.0. 

Exposure to groundwater through potable use and to soil by a lifetime resident would 
result in a carcinogenic risk greater than USEPA’s target risk range, based on RME exposure 
assumptions (Appendix 8.4, Table 9.6.RME). Both groundwater and soil contribute a risk 
greater than USEPA’s target level. The risk drivers for the groundwater are arsenic, benzene, 
and chloroform, and the risk drivers for soil are of benzo(a)pyrene, dibenz(a,h)anthracene, 
and benzo(b)fluoranthene. Benzo(a)pyrene and dibenz(a,h)anthracene in soil and benzene ’ 
in groundwater were the only constituents with individual carcinogenic risks greater than 
1x10-4. The calculated risk associated with the soil is primarily associated with the surface 
soil. Benzo(a)pyrene and dibenz(a,h)anthracene were only detected in the surface soil, and 
the highest detected concentrations of benzo@)fluoranthene were detected in the surface 
soil. 

A CT hazard analysis was conducted for exposure to soil by a child resident, and exposure 
to groundwater for an adult and child resident (Appendix B.4, Tables 9.14.CT and 9.15.CT). 
The resulting hazard for a child exposed to soil is below USEPA’s target level of 1.0, 
however the CT hazard for both a residential child and adult exposed to groundwater is 
greater than 1.0. A CT risk evaluation was conducted for groundwater and soil for a lifetime 
resident. The CT carcinogenic risk for both groundwater and soil is above 1x10-4. The risk 
drivers for the CT risk are the same as the risk drivers for the RME risk. 

Construction Worker 
Exposure to combined surface soil and subsrrrface soil through incidental ingestion, dermal 
contact, and inhalation of fugitive dust, and to groundwater through dermal contact and 
inhalation of volatiles was evaluated for a future construction worker. The total potential 
future RME noncarcinogenic hazard exceeds USEPA’s target hazard level (Appendix E.4, 
Table 9.7.RhJE). The noncarcinogenic hazard is mainly associated with exposure to 
groundwater, and in particular, inhalation of volatiles from groundwater in an excavation 
pit. The chloroform detected in the groundwater contributes the majority of this risk. 
Chloroform was only detected in two of the seven groundwater samples evaluated in the 
risk assessment. The maximum detected concentration was used as the exposure 
concentration since the 95%UCL exceeded the maximum detected concentration. 

The total potential future RME carcinogenic risk for a construction worker is within 
USEPA’s target risk range, but exceeds 1~10-~ (Appendix B.4, Table 9.7.RME). This risk is 
primarily associated with dermal contact with and inhalation of benzene in the 
groundwater and ingestion of benzo(a)pyrene and dibenz(a,h)anthracene in the soil. 
Benzo(a)pyrene and dibenz(a,h)anthracene were detected in the surface soil, and but not 
the subsurface soil. 
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A CT risk calculation was performed for noncarcinogenic risks for groundwater and 
carcinogenic risks for both groundwater and soil (Appendix B.4, Table 9.17.CT). The CT 
noncarcinogenic risk for exposure to groundwater exceeds USEPA’s target hazard index of 
1.0. As with the RME hazard, this hazard is associated with inhalation of chloroform. The 
CT carcinogenic risks for exposure to groundwater and soil are below 1x10-4. 

Future Industrial Worker 
The risk assessment assumed that a future industrial worker may be exposed to site soil 
(current surface soil and subsurface soil that may be placed on the surface due to 
disturbance of the site during construction or maintenance activities). The total future RME 
noncarcinogenic hazard for an adult industrial worker exposed to SWMU 15 soil does not 
exceed an USEPA’s target noncarcinogenic hazard level (Appendix B.4, Table 9.S.RME). The 
RME carcinogenic risk slightly exceeds 1x10 -4, This risk is primarily associated with 
ingestion of benzo(a)pyrene, and dibenz(a,h)anthracene, benzo(b)fluoranthene in the soil (the 
surface soil). 

A CT carcinogenic risk calculation was performed for the soil (Appendix B.4, 
Table 9.18.CT). The CT carcinogenic risk is below 1x10-1. 

Future Adult and Adolescent Trespasser/Visitor 
The risk assessment assumed that a future trespasser rncy be exposed to site soil (current 
surface soil and subsurface soil that may placed on the surface due to disturbance of the site 
during construction or maintenance activities) and sediment in the pond. There were no 
COPCs retained for the surface water, therefore this media does not contribute to the risks 
to kespassers/visitors exposed to SWMU 15 media. The total current RME noncarcinogenic 
hazard for the adult or adolescent trespasser does not exceed USEPA’s target 
noncarcinogenic hazard level (Appendix B.4, Tables 9.9.RME and 9.10.RME). The RME 
carcinogenic risk is below 1x10-4, but exceeds 1x10-5. This risk is primarily associated with 
ingestion of benzo(a)pyrene and dibenz(a,h)anthracene in the soil (only detected in surface 
soil). The sediment does not significantly contribute to the overall risk to the trespasser. 

Because the RME carcinogenic risks associated with exposure to soil for the adult and 
adolescent trespasser exceeded a risk level of 1x10-5, a CT risk calculation was performed 
(Appendix B.4, Tables 9.19.CT and 9.2O.CT). The CT carcinogenic risks for the adult and 
adolescent trespasser (4x10-6 and 5x10-6, respectively) are below 1x105. 

- 
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6.0 SWMU 24 

This section presents the results of the HHRA for SWMU 24, the Bowser at Building 840. 

6.1 Data Summary 
Numerous field investigations have generated information on SWMU 24 environmental 
media. A s ummary of the sampling and monitoring program for SWMU 24 was presented 
in Section 22.3. Only data used in the risk assessment are discussed in this section. 
Table 6-l lists the samples that were used to estimate potential exposure and risks in each 
medium for SWMU 24. Figures 6-l and 6-2 identify the sample locations. 

Subsurface soil samples collected in 1997 were evaluated in the risk assessment. Eleven 
samples (including one duplicate) were collected and evaluated for VOCs and PAHs 
(Figure 6-l). These subsurface soil samples were collected as confirmatory samples to 
determine if the remedial action (excavation of soil) was effective in removing the POL 
contaminated soil. 

Groundwater samples were collected from twelve monitoring wells and two piezometers in 
1999 (Figure 6-2). The samples were analyzed for VOCs, SVOCs, pesticides/PCBs, and total 
and dissolved metals. The total metals data were used to evaluate non-potable exposure to 
groundwater and the dissolved metals data were used to evaluate potable uses of 
groundwater. 

The full set of data used for the HHRA is included in Appendix C.l. Appendix C.2 includes 
the detected constituents only, and Appendix C.3 includes the sample statistics. 

6.2 Identification of Chemicals of Potential Concern 
Table 6-2 lists the COPCs retained for SWMU 24. There were no COPCs retained for 
subsurface soil. Therefore, subsurface soil was not carried through the remainder of the risk 
assessment as a media of potential concern. 

6.3 Exposure Assessment 
The SWMU specific exposure assessment includes the information necessary to develop the 
exposure scenarios applicable for SWMU 24. This includes identifying the exposure setting, 
the current and future site use, the potentially exposed populations, and the potential. 
exposure pathways. 

6.3.1 Exposure Setting 
SWMU 24 is the site of a former waste-oil bowser near Building 840. Building 840 is used 
currently used by the SEABEES. The site consists of a fenced gravel area surrounded by a 
perimeter of brush, forest, and mowed lawn. 
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6.3.2 Potentially Exposed Populations 
SWMU 24 is near Building 840, which has been the base for the SEABEES since 1972. 
Therefore, the SEABEES who work at Building 840 are a potentially exposed population at 
SWMU 24. It is expected that Building 840 and the surrounding area will remain an 
industrial area in the future. However, it was conservatively assumed that the site could be 
used for residential development in the future. Therefore, potentially exposed populations 
could include industrial workers, construction workers, and residents. 

Most of SWMU 24 is fenced. Additionally, the SWMU is located in the center of NASO. 
Therefore, trespassers are not considered potential receptors at SWMU 24. 

Groundwater from the Columbia Aquifer is not used as a water supply at SWMU 24 or at 
NASO. It is not anticipated that Columbia Aquifer groundwater would be used as a future 
potable water supply. The Yorktown Aquifer has not been sampled at SWMU 24, and 
because of the confining layer between the Columbia and Yorktown Aquifers, it is expected 
that the Yorktown Aquifer has not been impacted by SWMU 24. 

6.3.3 Potential Exposure Pathways 
As mentioned in Section 3.2.2, a complete exposure pathway has five elements: a source, a 
mechanism for release and migration, an environmental transport medium, a point of 
potential human contact, and a route of intake. These elements are discussed below for 
SWMTJ 24. 

SWMU 24 contained a waste-oil bowser. Waste solvents and oils generated at the 
equipment maintenance garage in Building 840 were hand carried and poured into the 
bowser. The area surrounding the bowser was contaminated with the waste solvents and 
oils. Media that were contaminated by operations at SWMU 24 were surface soil, subsurface 
soil, and groundwater. The main source of contamination at SWMU 24, the contaminated 
soil, was removed in 1997. Therefore, the only remaining source of contamination is the 
residual contamination in the groundwater. 

Release and Transport Mechanisms 
The primary transport mechanism from sources at SWMU 24 appears to have been leaching 
from the soil to the groundwater. The contaminated soil is no longer present, therefore, all 
that remains is the residual contamination in the Columbia Aquifer groundwater. Based on 
groundwater monitoring, it appears that the groundwater plume is not migrating 
significantly and is biodegrading at a rate equivalent to the rate of contaminant migration. 

Fate and transport modeling was conducted for volatilization from groundwater during 
showering and volatilization from groundwater in an open excavation during construction 
activities. Direct contact with COPCs in groundwater (i.e. ingestion) does not require fate 
and transport modeling. In these pathways, the receptor is assumed to go to the location of 
the COPC. 

- 
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Potential Exposure Points and Exposure Routes 
Exposure points are locations where humans could contact contamination. On-site exposure 
points include the residual contamination in subsurface soil and groundwater beneath the 
site. There were no COPCs retained for the subsurface soil, so subsurface soil is not 
considered a potential exposure point. Off-site exposure points include groundwater 
downgradient of the site. Migration of contaminants in groundwater does not appear to be 
occurring at SWMIJ 24. 

Potential exposure routes are evaluated for current and potential future site use. Existing 
and potential exposure pathways are illustrated in the conceptual exposure model 
(Figure 6-3). Exposure scenarios and potentially complete pathways of exposure evaluated 
in this risk assessment are presented in Table 6-3 and Appendix C.4, Table 1. 

Current Exposure Routes 
The contaminated medium at the site is not currently accessible to human receptors. The 
potentially contaminated medium is Columbia Aquifer groundwater. Columbia Aquifer 
groundwater at NASO is not used as a potable supply, and therefore, there is no current 
exposure to shallow groundwater. Therefore, there are no current land use exposure routes. 

Future Exposure Routes 
Based on potential future site uses, potential future receptors include industrial workers, 
construction workers, and residents. However, based on the contaminated media, only 
construction workers and residents are considered potential receptors. Construction 
workers may be exposed to the shallow grotmdwater during excavation activities at the site. 
It was also conservatively assumed that shallow groundwater .may be used as a potable 
water supply in the future, although this is highly unlikely. 

In summary, the future land use exposure routes for complete exposure pathways include: 

l Resident (adult and child): ingestion of and dermal contact with groundwater, and 
inhalation (adults only) of volatiles from groundwater. 

l Construction Worker: dermal contact wit and inhalation of volatiles from 
groundwater. 

The exposure concentrations used to calculate potential risks to each of the receptors are 
presented in Appendix C.4, Table 3.1. The exposure parameters and equations used to 
calculate the risks are presented in Appendix C.4 Tables 4.1 through 4.3. 

6.4 Risk Characterization 
Risks were evaluated for the complete exposure pathways identified in Section 6.3. These 
risks are discussed below. 

6.4.1 Subsurface Soil 
RME risk estimates for exposure to subsurface soil were calculated for an industrial worker, 
construction worker, and adult and child resident under potential future site use 
(Appendix C.4, Tables 7.4.RME through 7.7.RME, and Tables 8.3.RME through 8.5.RME). The 
calculated RME risks are summarized in Tables 6-4 and 5-5. It was assumed these receptors 
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would be exposed to subsurface soil through incidental ingestion, dermal contact, and 
inhalation of fugitive emissions from soil. The noncarcinogenic hazards and carcinogenic risks 
for all scenarios were USEPA’s target levels. 

6.42 Groundwater 
Columbia Aquifer groundwater beneath the site is not currently used as a potable water 
supply and will not likely be used as a potable water supply in the future. Additionally, 
Yorktown Aquifer groundwater beneath the site is not used as a potable water supply. 
However, Columbia Aquifer groundwater beneath the site was evaluated as a worst-case risk 
estimate for potable groundwater use. Risk estimates for exposure to groundwater were 
calculated for child and adult residents under potential future residential use of the site 
(Appendix C.4, Tables 7.1.RME through 7.2.RME and Table S.l.RME). The risks are 
summarized in Tables 6-4 and 6-5. It was assumed that a resident would drink the water, and 
bathe with the water, resulting in inhalation of volatiles (adult only) and dermal absorption. 

The RME noncarcinogenic risks associated with use of the groundwater as a potable 
residential water supply are above USEPA’s target noncarcinogenic HI of 1.0 for both the 
child and adult resident. The noncarcinogenic hazards to a child and adult resident are 31 and 
14, respectively. The hazard to the child resident is primarily associated with ingestion of 
arsenic, cis-1,2-dichloroethene, iron, and manganese in the groundwater. These four 
constituents each have individual HQs above 1. For the adult resident, the hazard was also 
primarily associated with ingestion of the same four constituents. However, the HQ for 
manganese was not above one for the adult. 

The carcinogenic risk for groundwater for the resident is calculated as a lifetime age-adjusted 
risk. The RME carcinogenic risks associated with use of the groundwater as a potable 
residential water supply exceed USEPA’s target risk range of 1x10-4 to 1x10-6. The residential 
lifetime carcinogenic risk is 2xX-a. The ingestion exposure pathway is the main route for this 
risk and was the only pathway with a risk greater than 1x104. The main risk driver is arsenic. 

Exposure to the shallow groundwater by a construction worker during excavation was also 
evaluated as a potential future exposure scenario (Appendix C.4, Tables 7.3RME and 
Table 8.2.RME, and summarized in Tables 6-4 and 6-5). The RME noncarcinogenic risk (0.54) 
is below USEPA’s benchmark of 1.0. The RME carcinogenic risk is 2x10-6, and is within 
USEPA’s target risk range. 

Because the RME noncarcinogenic and carcinogenic risks for the resident exceed the cutoff 
levels of 1.0 and 1x10-5, CT exposure risks were evaluated for residential exposure to 
groundwater (Appendix C.4, Tables 7.4.CT, 7.5.CT, and 8.4.0 and summarized in Tables 6-6 
and 6-7). The CT noncarcinogenic hazard to both a child and adult resident (21 and 6.3, 
respectively) exceeds USEPA’s target HI of 1.0. Arsenic, cis-1,2-dichloroethene, and iron are 
the only constituents with individual CT HQs greater than 1.0. The CT carcinogenic risk for 
the lifetime resident exceeds USEPA’s target risk range, but is an order of magnitude below 
the RMFZ carcinogenic risk. As with the RME risk, the main risk driver is ingestion of arsenic 
in the groundwater. 

6.4.3 Summary of Total Risks Across Pathways and Media 
Appendix C.4, Tables 9.1.RME through 9.5.M s ummarize the RME total potential risks to 
each receptor. Appendix C.4, Tables 9.6.CT through 9.8.CT summarize the CT total potential 
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risks to each receptor that had risks that exceeded an HI of 1.0 or a carcinogenic risk of 
1x10-5. Total potential risks were summarized for a future adult, child, and lifetime resident, 
a future construction worker, and a future industrial worker. Appendix C.4, 
Tables lO.l.FWE through 10.3.FWE, and 10.4.CT through 10.6.CT show only the chemicals 
that contributed a hazard greater than 0.1 or a carcinogenic risk greater than 10-e. 

Future Resident 
It was assumed a future child and adult resident may be exposed to groundwater beneath 
SWMIJ 24. Exposure to groundwater would result in a hazard greater than USEPA’s’ 
benchmark level for a child and adult resident (Appendix C.4, Tables 9.1.RME through 
9.3.RME). The majority of the hazard is associated with ingestion of arsenic, c&-1,2- 
dichloroethene, iron, and manganese. A CT hazard analysis was conducted for the 
groundwater for the child and adult. The resuhing CT hazard is also above USEPA’s target 
level of 1.0 (Appendix B, Tables 9.5.CT and 9.6.CT). 

Exposure to groundwater through potable use would result in a carcinogenic risk greater 
than USEPA’s target risk for a lifetime exposure based on RME exposure assumptions 
(Appendix C.4, Table 9.4.RME). The ingestion exposure pathway was the main route for this 
risk and was the only pathway with a risk greater than 1x10-4. The main risk driver was 
arS&C. 

A CT risk was conducted for the groundwater for the lifetime resident. The CT carcinogenic 
risk is above 1x10-4. Ingestion of arsenic is the main contributor to this risk. 

Construction Worker 
Exposure to groundwater through dermal contact and inhalation of volatiles was evaluated 
for a future construction worker. The total potential future RME noncarcinogenic hazard 
was below USEPA’s target hazard level (Appendix C.4, Table 9.4.RME). The RME 
carcinogenic risks were within USEPA’s target risk range. 

industrial Worker 
Exposure to subsurface soil through ingestion, dermal contact and inhalation of dust was 
evaluated for a future industrial worker. The total potential future RME noncarcinogenic 
hazard was below USEPA’s target hazard level (Appendix C.4, Table 9.5.RME). The RME 
carcinogenic risks were within USEPA’s target risk range. 
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7.0 Uncertainty Assessment 

The risk measures used in Superfund risk assessments are not fully probabilistic estimates 
of risk but are conditional estimates given that a set of assumptions about exposure and 
toxicity are realized. Thus, it is important to specify the assumptions and uncertainties 
inherent in the risk assessment to place the risk estimates in proper perspective (USEPA, 
1989). 

Table 7-l presents the potential uncertainties inherent in the risk assessment process. A site- 
specific discussion on these individual components is presented in the following sections. 

7.1 Uncertainty in COPC Selection 
The sampling conducted at SWMUs focused on areas of known or suspected 
contamination. The uncertainty associated with sampling and the possibility of rnissmg a 
contaminated location is expected to be minimal based on the methods used to select the 
sampling locations. The uncertainty associated with the data analysis is minimal because 
the majority of data were fully validated prior to use in the risk assessment. The exception 
to this is the surface soil data for SWMU 1 collected in 1993. This data was not validated 
and was extracted from a previously prepared report (CH2M HILL, 1993). Additionally, 
detection limits was not available for this data, so only samples in which a given constituent 
were detected were used in the COPC screening and subsequent risk calculations. 

The general assumptions used in the COPC selection process were conservative to ensure 
that true COPCs were not eliminated from the quantitative risk assessment and that the 
highest possible risk was estimated. 

7.2 Uncertainty Associated with Exposure Assessment 
Most of the exposure pathways evaluated at the site were assumed, and the exposure 
factors used for the quantitation of exposure were conservative and reflect worst-case or 
upper-bound assumptions on the exposure. The reliability of the values chosen for the 
exposure factors also contibutes substantially to the uncertainty of the resulting risk 
estimates. 

It was assumed that all of the SWMUs may be used for residential purposes in the future. 
Based on the nature of NASO, this is not a likely scenario. This is particularly true for 
SWMU 15, where the planned future site use is to construct a hangar and provide access to 
the runway, and for SWMU 24, which is currently used as an industrial site and is within an 
industrial area of the Base. It is also not likely that the shallow groundwater would ever be 
used as a potable or industrial water supply due to the low yield of the shallow aquifer and 
the availability of better water supplies. 
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Table 7-l 
Summary of Factors Contributing to Uncertainty in Human Health Risk Assessment 

NAS Oceana 

Site-related contamination would be expected to decrease with time. The risk assessment 
assumed concentrations would remain constant throughout the exposure period. This will 
result in an over-estimation of risk. 

It was assumed that the receptor would be exposed to the most contaminated location at the 
site for the full exposure duration. This is not likely since the receptors area of activity is 
larger than this location. Therefore, this will result in an over-estimation of risk. 

There is uncertainty associated with the high quantitation limits of PAWS in soil and 
sediment data, generally, at all three SWMUs. These high quantitation limits may result in 
one-half the quantitation limit of the “non-detected” constituents exceeding screening 
criteria. If the constituent was not detected in any samples, the constituent was not included 
in the evaluation which may result in an underestimation of the risks. However, if the 
constituent was detected, the exposure point concentration is calculated using one-half the 
quantitation limit of the “non-detected” samples. This may result in an elevated 95% UCL. 

There is uncertainty associated with the fate and transport modeling conducted for the risk 
assessment. A Z-film volatilization model was applied to determine volatilization from 
groundwater in an excavation. This model results in a great degree of uncertainty, and it is 
not known if it would result in an over- or under-estimation of risk. 

7.3 Uncertainty Associated with toxicity ssessment 
Uncertainty associated with the noncarcinogenic toxicity factors is included in Appendices A, 
B, and C, Tables 5.1 and 5.2. Several uncertainty factors (UFs) were applied to extrapolate 
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dose points from animal studies to humans. These UFs range between 10 to 10,000. 
Additional modification factors are also used based on the professional judgment of the 
Agency. Therefore, there is a high degree of uncertainty in the noncarcinogenic toxicity 
criteria, based on the available scientific data for each compound. The noncarcinogenic 
toxicity factors are most likely an overestimate of actual toxicity. 

CSFs developed by USEPA represent upper bound estimates. Carcinogenic risks generated in 
this assessment should be regarded as an upper bound estimate on the potential carcinogenic 
risks rather than an accurate representation of carcinogenic risk. The true carcinogenic risk is 
likely to be less than the predicted value (USEPA, 1989a). 

The uncertainty associated with CSFs are mostly associated with the low dose extrapolation 
where carcinogenicity at low doses is assumed to be straight line responses. This is a. 
conservative assumption, which introduces a high uncertainty into slope factors which are 
extrapolated from this area of the dose-response curve. The CSFs are based on assumption 
that there is no threshold level for carcinogenicity, however, most of the experimental 
studies indicate existence of a threshold level. 

There is a large degree of uncertainty associated with the oral to dermal adjustment factors 
(based on chemical-specific gastrointestinal absorption factors) used to transform the oral 
RfDs based on administered doses to dermal RfDs based on absorbed doses. It is not known 
if the adjustment factor results in an underestimate or overestimate of the actual toxicity 
associated with dermal exposure. 

7.4 Uncertainty in Risk Characterization 
The uncertainties identified in each component of risk assessment ultimately contribute to 
uncertainty in risk characterization. A number of samples were analyzed for only a limited 
number of PAHs. It is possible that additional PAHs could be detected; however, generally 
there are no available toxicity criteria for these additional PAHs. Additionally, there are 
limitations on the exposure routes (dermal, for noncancer only, and ingestion for noncancer 
and cancer) that can be evaluated for PAHs. Therefore, the cumulative risk associated with 
exposure to PAHs may be underestimated in this risk assessment. 

The addition of risks and HIS across pathways and chemicals contributes to uncertainty 
based on the interaction of chemicals, such as additivity, synergism, potentiation, and 
susceptibility of exposed receptors. The simple assumption of additivity used for this site 
may or may not be accurate and may over- or under-estimate risk; however, a better 
alternative is not available at this time. 
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8.0 Risk Conclusions 

Human health risks were estimated for exposure to media of potential concern at NASO 
SWMUs 1,15, and 24. Risks were calculated following current USEPA human health risk 
assessment procedures. Risks wei-e calculated for RME conditions, and if the RME risks 
exceeded an HI of 1 or a carcinogenic risk of 1x10-5, risks were calculated for CT cond.itions. 
Estimated risks for each SWMU are discussed below. 

8.1 SWMU 1 Risk Conclusions 
Potential risks were calculated for a current industrial worker, current adult trespasser/ 
visitor, current adolescent trespasser/visitor, future adult resident, future child resident, 
future lifetime resident, future construction worker, future industrial worker, future adult 
trespasser/visitor, and adolescent trespasser/visitor. Potential risks were calculated for 
exposure to surface soil, combined surface and subsurface soil, groundwater, and sediment. 
Appendix A.4, Tables 9.1.RME through 9.1O.RME and Tables 9.11.CT through 9.13.CT 
summarize the RME and CT potential hazards and risks to each receptor. Appendix A.4, 
Tables lO.l.RME through 10.3.RME, and 10.4.CT show only the chemicals that contributed a 
hazard greater than 0.1 or a carcinogenic risk greater than 10-6 for scenarios with total HIS 
greater than 1.0 or total carcinogenic risks greater than 10-s. 

Risks associated with potential current exposure to surface soil (industrial workers and 
trespassers/visitors) are all within USEPA’s target risk range for carcinogenic risks and below 
USEPA’s target noncarcinogenic hazard level. 

Risks associated with potential future exposure to combined surface and subsurface soil were 
calculated for an industrial worker, a construction worker, an adult and adolescent 
trespasser/visitor, and an adult and child resident. All of the exposure scenarios result in a 
carcinogenic risk below or within USEPA’s target risk range. The only scenario resulting in a 
noncarcinogenic hazard greater than USEPA’s target III is the child resident. This HI of 1.8 
slightly exceeds USEPA’s target HI of 1.0. This hazard is primarily associated with ingestion 
of iron. The hazard index was separated by target organ and each HI is below the target HI of 
1.0. The CT noncarcinogenic hazard was calculated for the child resident exposed to combined 
surface and subsurface soil and is below USEPA’s target HI. 

Although the Columbia Aquifer groundwater is not currently used as a potable water supply 
and will most likely never be used as a potable water supply, potential future exposure to 
groundwater was evaluated under a future residential and construction worker exposure 
scenario. Future residential use of the groundwater would result in a RME noncarcinogenic 
hazards above USEPA’s target HI for both a child and an adult. Additionally, the CT 
inhalation noncarcinogenic hazard for the residential adult exceeded the target HI of 1. This 
hazard is primarily associated with the naphthalene detected in the groundwater. 

Contact with the groundwater by a construction worker would result in an HI below 
USEPA’s target HI. Future residential use of the groundwater or contact with the 
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groundwater during construction would result in a RME carcinogenic risk within USEPA’s 
target risk range. 

There were no COPCs retained for surface water in the drainage ditch. Therefore, risks were 
not quantified for this medium. 

Exposure to drainage ditch sediment was evaluated for adult and adolescent trespassers/ 
visitors. The RME noncarcinogenic HIS and carcinogenic risks were all belo? USEPA’s 
target levels. 

The only potential scenario resulting in hazards or risks above USEPA’s target level is 
future residential use of the site. Future residential use of the site may result in an 
unacceptable HI to a child resident exposed to soil and an unacceptable HI to an adult and 
child resident exposed to groundwater. However, the future use of the site for residential 
purposes is highly unlikely. 

8.2 SWMU 15 Risk Conclusions 
Potential risks were calculated for a current industrial worker, current adult trespasser/ 
visitor, current adolescent trespasser/visitor, future adult resident, future child resident, 
future lifetime resident, future construction worker, future industrial worker, future adult 
trespasser/visitor, and adolescent trespasser/visitor. Potential risks were calculated for 
exposure to surface soil, combined surface and subsurface soil, groundwater, and sediment. 
Appendix 8.4, Tables 9.1.RME through 9.10.RME and Tables 9.ll.CT and 9.20.CT 
summarize the RME and CT potential hazards and risks to each receptor. Appendix B.4, 
Tables 1O.l.W through lO.lO.RME, and lO.ll.CT through 10.16.CT show only the 
chemicals that contributed a hazard greater than 0.1 or a carcinogenic risk greater than 10-b 
for scenarios with total HIS greater than 1.0 or total carcinogenic risks greater than h-5. 

Risks associated with potential current exposure to surface soil were evaluated for an 
industrial worker and an adult and adolescent trespasser/visitor. The RME noncarcinogenic 
hazards to all potential current receptors exposed to the surface soil are below USEPA’s target 
noncarcinogenic hazard level. The RIVE carcinogenic risks for adult and adolescent 
trespassers/visitors are within USEPA’s target risk range, however the RME carcinogenic risk 
for an industrial worker exceeds the target risk range. This carcinogenic risk is primary 
associated with ingestion of dibenz(a,h)anthracene, benzo(a)pyrene, and 
benzo(b)fluoranthene in the surface soil. However, none of the individual constituents pose 
carcinogenic risks above USEPA’s target risk range. The CT carcinogenic risk for the industrial 
worker exposed to surface soil is within USEPA’s target risk range. 

Risks associated with potential future exposure to combined surface and subsurface soil 
were calculated for an industrial worker, a construction worker, an adult and adolescent 
trespasser/visitor, and an adult and child resident. The only scenario resulting in a RME 
noncarcinogenic hazard greater than USEPA’s target HI is the child resident scenario. This 
HI of 1.8 slightly exceeds USEPA’s target HI of 1.0. None of the constituents individually 
exceed a HQ of 1.0 for the child. The HI is associated mainly with ingestion of fluorene, iron, 
ArocIor-1254, and aluminum in the soil. Separation of the soil HI by target organ results in His 
for all target organs are below USEPA’s target of 1.0. The CT noncarcinogenic hazard was 

8-2 WDC003670128.DOCi2iLBT 



8.0 - RISK CONCLUSIONS 

calculated for the child resident exposed to combined surface and subsurface soil and is 
below USEPA’s target HI. 

The only surface and subsurface soil exposure scenarios resulting in RME carcinogenic risks 
above USEPA’s target risk range are the industrial worker and age-adjusted residentiaial 
scenarios. The carcinogenic risks are primarily associated with ingestion of benzo(a)pyrene, 
dibenz(a,h)anthracene, and benzo(b)fluoranthene in the soil. Benzo(a)pyrene and 
dibenz(a,h)anthracene were only detected in the surface soil samples, and 
benzo(b)fluoranthene was only detected in three of the subsurface soil samples. Therefore, 
this calculated risk is mainly associated with the surface soil, and not the subsurface soil. The 
CT risk for all receptors except the lifetime resident falls within USEPA’s acceptable risk 
range. As with the RME risk the CT risk to the future resident is primarily associated with 
ingestion of benzo(a)pyrene, dibenz(a,h)anthracene, and benzo(b)fluoran&hene in the soil, and 
primarily the surface soil. 

Although the Columbia Aquifer groundwater is not currently used as a potable water supply 
and will most likely never be used as a potable water supply, potential future exposure to 
groundwater was evaluated under future a residential and construction worker exposure 
scenario. Future residential use of the groundwater would result in a RME and CT 
noncarcinogenic hazard above USEPA’s target HI for both a child and an adult. The hazard to 
the child resident is primarily associated with ingestion of arsenic, benzene, chloroform, iron, 
and manganese in the groundwater. The hazard to the adult is mainly associated with 
inhalation of benzene and chloroform, however ingesUion or arsenic, benzene, chloroform, 
and iron pose HI’s above USEPA’s target HI. Future residential use of the groundwater would 
also result in a RME carcinogenic risk above USEPA’s target risk range. The main risk drivers 
are arsenic, benzene, and chloroform. However, the future use of the site for residential 
purposes is highly unlikely. 

Exposure to the shallow groundwater by a construction worker during excavation was also 
evaluated as a potential future exposure scenario. The RME noncarcinogenic risk exceelds 
USEPA’s target HI. This hazard is primarily associated with dermal contact with benzene and 
inhalation of volatilized benzene and chloroform. The RME carcinogenic risk is within 
USEPA’s target risk range. 

The calculated CT noncarcinogenic hazards for all of the receptors exceeded USEPA’s target 
HI. The lifetime residential CT carcinogenic risk exceeds USEPA’s target risk range. 

There were no COPCs retained for the surface water in the pond. Therefore, risks were not 
quantified for this medium. 

Exposure to pond sediment was evaluated for adult and adolescent trespassers/visitors. 
The RME noncarcinogenic are below USEPA’s target HI. The carcinogenic risks are below 
USEPA’s target risk range. 

8.3 SWMU 24 Risk Conclusions 
Potential risks were calculated for a future adult resident, future child resident, future 
lifetime resident, and future construction worker. Potential risks were calculated for 
exposure to groundwater. There were no COPCs retained for subsurface soil, therefore, 
subsurface soil is not considered a media of potential concern. Appendix C.4, Tables 
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9.1.RME through 9.5.RME and Tables 9.6.CT through 9.8.CT summarize the IZME and CT 
potential hazards and risks to each receptor. Appendix C.4, Tables lO.l.RME through 
10.4.RME, and 10.5.CT through 10.6.CT show only the chemicals that contributed a hazard 
greater than 0.1 or a carcinogenic risk greater than 10-6 for scenarios with total HIS greater 
than 1.0 or total carcinogenic risks greater than 10-5. 

Risks associated with potential future exposure to subsurface soil were calculated for an 
industrial worker, a construction worker, and an adult and child resident. The IWE 
noncarcinogenic hazards and carcinogenic risks were all below the USEPA’s target levels. 

Although the Columbia Aquifer groundwater is not currently used as a potable water supply 
and will most likely never be used as a potable water supply potential future exposure to 
groundwater was evaluated under a future residential and construction worker exposure 
scenario. Future residential use of the groundwater would result in a RME and CT 
noncarcinogenic hazard above USEPA’s target HI for both a child and an adult. The hazard is 
primarily associated with ingestion of arsenic, cis-1,2-dichloroethene, iron, and manganese in 
the groundwater. Future residential use of the groundwater would also result in a RME and 
CT carcinogenic risk above USEPA’s target risk range. The main risk driver is ingestion of 
arsenic. 

Exposure to the shallow groundwater by a construction worker during excavation was also 
evaluated as a potential future exposure scenario. The RME noncarcinogenic hazard is below 
USEPA’s benchmark. The RMF carcinogenic risk is within USEPA’s target risk range. 
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1952,1955, and 1957. Date of original drawing not indicated. 
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Table 4-1 
Summary of Data Used in the Human Health Risk Assessment 

NAS Oceana 
SWMU 1 

Number of Date of 
edium Samples Sampling Sample ID Parameters 

rrface Soil 1993 I-SSl --> I-ss2 TAL Metals 
vocs 
SVOCs I PAHs 
PCBs 

1 -SS3 --> 1 -SS8 vocs 
SVOCs I PAHs 

07/22/1999 OWOl-SSO9 TCL VOA 
TCL SVOCs / PAHs 
TCL PesticidesiPCBs 
TAL Metals & Cyanide 

ubsurface Soil 1995 l-St37 --> l-5815 TAL Metals 
vocs 
SVOCs / PAHs 
Appendix IX Herbicides 
Appendix IX Organophosphorus Pesticides 
Appendix IX Dioxins 
Appendix IX Furans 

ediment 
07/22/1999 OWOl-SD09 TCL VOA 

owoi SDOSP TCL SVOCs I PAHs 
OWOI-SD10 TCL Pesticides/PCBs 
OWOI-SD? 1 TAL Metals 8 Cyanide 
OWOl-SD12 

urfacs Water 07/22/l 999 OWOl -SW05 TCL VOA 
owo1-swo5P TCL SVOCs / PAHs 
OWOl-SW06 TCL Pesticides/PCBs 
OWOI-SW07 TAL Metals & Cyanide 
OWOlSWO8 

iroundwater 11/05/1998 OWOI-MW02ROl TCL LC-VOCs 
OWOI-MW03-ROI PAHs (SVOCs) 
OWOl-MW04-ROI 
OWOI-MW04P-ROI 
OWOl-MWOS-ROI 
OWOI-MWOG-ROl 
OWOI-MW07-ROI 
OWOI-MW07D-ROI 
OWOI-MW08-ROI 
OWOI-MW08D-ROI 
OWOI-MWlO-ROl 
OWOl-PZOl -ROl 
OWOl-PZ02-R01 
OWOI-PZ02P-ROl 
OWOI-PZ03-ROl 
OWOl-PZ04-ROl 
OWOI-PZ05-ROl 

’ = duplicate sample 
) = deep well 
301 = round 1 

WDC003670131 .ZIPIl/LBT 
SWMU I RA TABLESXLS 
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Table 4-2 

Summary of Chemicals of Potential Concern for the HHRA 
SWMU 1 

NAS Oceana 

Surface Soil 
1 ,1,2-Trichloroethane 

Aluminum 
Antimony 
Arsenic 

Benzo(a)pyrene 
Chromium, total 

Iron 
Methylene Chloride 

Napthalene 
PCB-1254 

Surface Water 
None 

Sediment 
Arsenic 

Groundwater 
I ,3,5-Trimethylbenzen 

Benzene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Naphthalene 

n-Propylbenzene 

Surface and Subsurface 
Soil Combined 

1 -Methylnaphthalene 
1,1,2-Trichloroethane 
2-Methylnaphthalene 

Acetone 
Aluminum 
Antimony 
Arsenic 

Benzene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Chromium, Total 

Dibenzo(a,h,)anthracene 
Dibenzofuran 
Ethylbenzene 

Ideno(l,2,3cd)pyrene 
Iron 

Methylene Chloride 
Napthalene 
PCB-1254 
Toluene 

Xylenes, total 

WDC003670131 .ZIP/l/LBT 
SWMU 1 RA TABLESXLS 



Table 4-3 
Exposure Pathways 

SWMU 1 
NAS Oceana 

Media Exposure Current Future 
Route Industrial Trespasser/Visitor Resident Construction Industrial 

Worker Adult 1 Adolescent Adult 1 Child 
Trespasser/Visitor 

Worker Worker 
Surface Soil I I I 

Adult 1 Adolescent 
I 

Ingestion X X X 
Dermal X X X 
Inhalation X X X 

Surface Water 
Ingestion X* X’ X* X* 
Dermal X X* X* X* 
Inhalation 

Sediment 
ingestion X X* X’ X* 
Dermal X* X* X* 
Inhalation 

X 

Groundwater 
Ingestion X X 
Dermal X X X 
Inhalation X X 

Subsurface 
and Surface ingestion X X X X X 
Soil Combined Dermal 

X 
X X X X X 

Inhalation 
X 

X X X X X X 
X Qu@itative evaluation 

* r \ :and Future are the same. 

WDC003670131 ZIPIIILBT 
SWMU I RA TABLESXLS 



T: J-4 
Summary of Media-Speb~ isks and Hazards For RME 

SbwdU 1 
NAS Oceana 

Media: Current-Surface Soil 

Media: Current/Future - Sedim 

Media: Future - Groundwater 

Resident Child 

I 

-- ._ 
x2 6.6E-03 ME-02 -. . . 

N/A _- .- ._ . . 
N/A -_ -- _. 

II 5.3E-01 1.2EcOO -. . . _. 
e 4.7E-06 3.3E-02 -- 

01/10,2001 





TP’ 1.4 
Summary of Media-Speci, jks and Hazards For RME 

SWMU 1 

NAS Oceana 
Media: Future - Surface and Subsurface Soil 

Resident Adult Resident Chitd 

no I CR I HO CR 
r 1 TOM Inh 1 Ing 1 Der 1 T0t.4 

E-07 1 5 OE-09 I 6.9E-07 1 -- I -- -- -- N/A 6.4E-06 
1 

1 5.2E.00 
1 

1 1 6.4E.06 -- 1 -- 1 -- 1 . . 
4 0.0E+00 -- 1 -- ) -. ) -- N,A 1 ) mN,* ) n”FLnn . I . I I 

‘t-U4 , I.‘%-05 , 3.,E-04 , . . , -- , -. , . . 

-02 , 4.86-02 , -- , -- , ’ 
 ̂ ._^. 

-- , -- 

.“? I 9 ri!=.“O I . . I , I 

E-03 1 2.3E-03 1 5.3~~03 I .- -- -- -- N/A 
--- .._.~ 

page 4 Of 6 



Table 4-4 
Summary of Media-Specific Risks and Hazards For RME 

SWMU 1 
NAS Oceana 

Media: Future _ Surface and Subsurface Soil 

I 
Reside”, Age-Adjusted 

I I 

1.1.2.Tnchloroethane 1 . -. 1 . 
‘-MethylnaphthaleW? 1 -- . . -- 1 -- 1 1 1 N/A 
‘-Methylnaphthalene . . 1 N/A 1 N/A 1 

I .,/A 



Table 4-5 
Summary Table for All Pathways for All RME Exposure Scenarios at SWMU 1 

_._- - 
NAS Oceana 

I 
Exposure Pathways Percent Contribution by Pathway 

Total Risk 
for Total HI for 

Inhalation Ingestion Dermal Pathways Pathways Inhalation ingestion Dermal 
Risk 1 HI Risk 1 HI Risk HI % Risk % HI % Risk % HI % Risk 1 %HI 

__.. -__ __.. 
Current Industrial Worker IXE-08 8.1 E-04 2.3E-06 1 .lE-01 1.3E-06 2.3E-01 3.6E-06 3.4E-01 0% 0% 64% 33% 35% 67% 
Current Trespasser/Visitor Adult 7.1 E-10 3.8E-05 4.6E-07 2.3E-02 1.6E-07 3,OE-02 6.2E-07 5.3B02 0% 0% 74% 44% 26% 56% 
Current Trespasser/Visitor Adolescent 3.7E-10 5.2E-05 2.4E-07 3.2E-02 3.4E-08 1.7E-02 2.7E-07 4.9E-02 0% 0% 87% 65% 12% 35% 
Sediment 

Current/Future Trespasser/Visitor Adult _. _. 5.5E-07 3.6E-03 3.G07 2.3E-03 9.2E-07 5.9P03 -- -_ 60% 61% 40% 39% 

Current/Future Trespasser/Visitor Adolescent -- -- 2.9E-07 4.9E-03 4.7E-08 8,OE-04 3.3E-07 5.7E-03 -- .- 86% 
%, _, 

86% 14% 14x 
Groundwskv 

Nture HesKlentlel Adult Future Residenti, Child 

Future Residential Age-Adjusted 

Fc I,._^ n--^I_.-I:__ ~“,__,L__ 

1.4E-06 9.5E+OO -- 3.2E-01 _- Z3501 ( 1.4E-06 1 i.OE+Ol 1 -_ 1 95% 1 .-- 1 3% 1 __ ) 2sr., 
_. ._ 

__ 

7.5E-01 

-- 

5.3E-01 -- 1.3E+OO -- -- -- 1 59% 1 -. I 1 41%. 1.4E-06 -_ 2.5E-05 -- 
1.3E-07 

, I 

_r-^^ ^__^_ __ 1 2.7E-05 ) -- 1 5% ) -- ( 94% 1 -- 1 0% 1 -- 

IIUlt: ~“IIBLIUI;,,O,I YY”,KeI , l.DL.-“Y , L.,k-“1 , -- 1 __ 1 Y.YE-09 1 4.3E-01 ) l.lE-08 ( 7.OE-01 1 13% 38% 1 __ 1 -- ( 87% 1 62d’ 
.^. I ^.. 

^ ^- .- 
- -- -- 

3.4E-02 1 1.2506 1 i%E-OZ ( 0% ) 0% ( 91% 1 42% 1 9% 1 58%, 

Aae-adiusted is a sum of the child and adult. ” 

3.9E-01 0% ( 

1 ] 

0% ( 86% ) 31% 1 

1 

13% 1 694 

1.1~01 I 6.4E-01 0% 1% 97% ( 83% 1 2% 1 ,7% 1 

Risk = carcinogenic risk as determined by the risk calculations in Appendix A-4, 

HI = Hazard index as determined by the risk calculation in Appendix A-4. 

0% is cl% contribution by the pathway. 

WDC003670131.ZIP/1/LBT 
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T l-6 

Summary of Media-SpeL lisks and Hazards For CT 
swMiJ 1 

NAS Oceana 

Media: Future - Groundwater 

Media: Future - Groundwater 
Resident Age-Adiusted 

HQ I CR 

I 
Media: Future-Surface and Subsurface Soil 

I Resident Child I 

Chemical hh 1 In9 I Der 1 Total 1 ,“h 1 ,ng 1 oer rota1 
I I %‘I- “‘4 O.OE+OO 

r.uc-08 4.38-07 
N/A 8.9807 
N/A 7.88-06 

O.OE+OO 

- - 
diusted 

2.5E-01 2.L 
Methylme Chioride 3.4E-05 5.4 
NapthG3lWle 6.6~~03 3.6, 
PCB-1254 .%?E-03 2.6 
rokk?ne 3.6E-05 4.5 
Xylenes, ma, 9.4~.06 1.31 
Totals 0.0EtOO 5.2~~01 2.6b”l , , “.“c+“” ( “.“k+“o, O.OE+OO , O.OE+00 

.-all RME risks are below IE-05 and hazards below 1, therefore, CT’s were not calculated. 

WDC003670131.ZiP,,,LBT 
SWMU 1 RA TABLES.XLS Page 2 of 3 



Summary Table for All Pathways for All CT Exposure Scenarios at SWMU 1 
NAS Oceana 

Exposure Pathways Percent Contribution by Pathway 
Total Risk 

-,l”,.“,,l.l, 
Future Residential Adult 

for Total HI for 
Inhalation Ingestion Dermal Inhalation 

Risk 1 HI 
Pathways Pathways 

Risk 1 HI 
Ingestion Dermal 

Risk HI %Risk % HI 1 %Risk % HI % Risk % HI 

1 6.3E+OOj -- 1 I I I _-- _- I I 

1 Future Residential Aoe-Adiusted I __ I cl,C”,z I 

Age-adjusted is a sum of the child and adult. 

Risk = carcinogenic risk as determined by the risk calculations in Appendix A-4. 

HI = Hazard index as determined by the risk calculation in Appendix A-4, 

0% is ~1% contribution by the pathway. 

-- all RME risks are below 1 E-05 and hazards below 1, therefore, CT’s were not calculated. 

WDC003670131 .ZIP/l/LBT 
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Table 5-1 
Summary of Data Used in the Human Health Risk Assessment 

SWMU 15 
NAS Oceana 

odium 

has3 Soil 

lbsurface Soil 

Number of 
Samples Date of Sampling Sample ID 

07/21/1999 owi5.SSO6 
ow15-sso7 
owl 5.SSO8 
ow15.sso9 

11104/1998 OWi5-SB35 
OWlGB36 
OW1 S-5837 
OW15-SB36 
OW15-SB39 
ow15.sB40 
ow15.5341 
OW 15.5842 
OW15-SB43 
OW15-SB44 

Parameters 

TAL Metals & Cyan,de 
TCL VOCs 
TCL SVOCs / PAHs 
TCL PestudesiPCB 

TCL VOCs 
TCL SVOCs / PAHs 

mdiment 07/w/1999 OWIS-SD01 
OW15.SD02 
OW15-SD03 
owi!%sDo4 
OW15-SD05 
OW15-SD06 
OW15-SD07 
OWi5.SDO7P 
OW15-SD08 
OW15-SD09 
OWIS-SD10 
ow15-sDll 
OW15-SD12 
OW15-SD13 
OW15-SD14 
OW15-SD15 
OW15-SD16 

(SD01 SD061 
TCL VOA 
TCL SVOCs / PAHs 
TCL PesticldeslPCBs 
TAL Metals 8 Cyanide 

(SD07 - SD15) 
TCL SVOCs 
LC-PAHs 
TAL Metals & Cyanide 

Ilace water 07/z/1999 owls-SW01 
owls-SWOIP 
OW15-SW02 
ow15.SW03 
ow15.SW04 
ow15.SW05 

(SW01 SWOZ) 
TCL VOA 
TCL SVOCs / PAHs 
TCL Pesticides/PCBs 
TAL Metals &Cyanide 

@WOS SWOS) 
TCL SVOCs 
LC-PAHs 
TAL Metals & Cyanide 

oundwater 07R611999 OW15-MW06-RO1 TCL LC-VOCs 
OW15-MW07-ROI TCL SVOCs 
OW15-MW08-ROI LC-PAHs 
OW15-MW16-ROI PesticidesJPCBs 
OWi5-MWl9-ROl TAL Metals & Cyanide 
OW15-MWZO-ROl 
OW15-MW21-ROl 
OWl5-MWZZ-ROl (dup2,) 

= duplicate sample 
= deep well 
‘1 = round 1 

WDC003670131 ZIP/l/LET 
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Table 5-2 

Summary of Chemicals of Potential Concern for the HHRA 
SWMU 15 

NAS Oceana 

Surface Soil 
Acenaphthene 

Aluminum 
Aroclor-1254 
Aroclor-1260 

Arsenic 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perlyene 
Benzo(k)fluoranthene 

Carbazole 
Chromium 

Dibenz(a,h)anthracene 
Dibenzofuran 

Dieldrin 
Fluorene 

Indeno(l,2,3-cd)pyrene 
Iron 

Naphthalene 1 

Surface Water 
None 

Sediment 
Arsenic 

Iron 

Groundwater 
Aluminum 

Arsenic 
Benzene 

Carbon disulfide 
Chloroform 

Ethylbenzene 
Iron 

Manganese 
Methylene Chloride 

Naphthalene 
Tetrachloroethene 

T 
I Mace and Subsurface Soi 

Combined 
Acenaphthene 

Aluminum 
Aroclor-1254 
Aroclor-1260 

Arsenic 
Benzo(a)anthracene 

Benzo(a)pyrane 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Carbazole 
Chromium 

Dibenz(a,h)anthracene 
Dibenzofuran 

Dieldrin 
Fluorene 

Indeno(l,2,3-cd)pyrene 
iron 

Naphthalene 

WDC003670131.ZIP/1/LBT 
SWMU 15 RA TABLES.XLS 



Table 5-3 
Exposure Pathways 

SWMU 15 

l---l-- Media Exposure 
Route 

i”‘““;‘“” 
Inhakition 

Surface Water 
Ingestion 
Dermal 
lnhalatior 

Sediment 
Ingestion 
Dermal 
Inhalation 

Groundwater 
Ingestion 
Dermal 

I 
I: 

I 
I 

1 

NAS Oceana 
Current 

ndustrial Trespasser/Visitor Resident I 
Worker Adult 1 Adolescent 

I 
Adult 1 Child 

I 

X 
X 
X 

X X 
X X 
X X 

X* X* 
X* X* 

X X’ 
X* X* 

I I ICI,” 

FL 
Constructior 

Worker 

ItI 
1 

ure I 
Industrial Trespasser/Visitor 
Worker Adult Adolescen 

X* X* 
X* X 

X* X* 
X X* 

X X X 
X X X 
X X X 

* Current and Future are the same. 

WDC003670131 .ZIP/l/LBT 
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\ Tq’ 4 
Summary of Media-Specifh ..~ks and Hazards For RME 

SWMU 15 
NAS Oceana 

WDCOO3G70131 ZIP/I/LET 
SWMU 15 RATABLES XLS 

01110/2001 



Table 5-4 
Summary of Media-Specific Risks and Hazards For RME 

SWMU 15 
NAS Oceana 

Media: Future - Groundwater 
Resident Adult I Resident Child 

I I 

Media: Future - Groundwater 
I Aesident A.! 

WDCOO3f !.ZIPI,/LBT 
SWMU 1: ,bLES.XLS 

j. . . . 
P1 j5 ~10/2001 



Summary of Media-Specifh. .&ks and Hazards For RME 
SWMU 15 

I NAS Oceana 

Media: Future - Surface and Subsurface Soil 
Resident Adult 

I HQ 
Resident Child 

I 

/t-us 3.3E-04 I - N/A 2.7E.0” ’ 
SE-04 1.4E-03 -- .- ._ 1 - N/A 3 fJE-0 
?E-02 1.4E-01 -- . . ._ ) __ N/A 5.OE-0 
N/A O.OE+OO -- -. __ 1 __ N/A 
)E-02 5.4E-02 -- -- . . I __ 

N/A , ,m,n , u.uc+uu 
N/A 3.2E.O’ 

TE-04 ‘SE-“.4 -. . . f . ..r^^ -- ^ 

_. . . . . 
, - I , I.950, , -_ . . __ ..I. I __- .-m . . . . . __ 
J , 3.“C’“3, z.,t-“3 , -. -_ 
3 1 i.OE-03 1 4.8E-03 1 -- . . . . ._ 
1 1 9.3E-02 1 5.9E-01 1 -- . . ._ 

I Llll # ^^- ^” I 

Page 3 Of 5 
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Table 5-4 
Summary of Media-Specific Risks and Hazards For RME 

SWMJ 15 
NAS Oceana 

Media: Future - Surface and Subsurface Soil 
I O^riAnnt ,3”~dl,4i,,~+rd 

* Inhalation risk is the adult showering scenario 



Summary Table for All Pathways RME Exposure Scenarios at SWMU 15 

Risk = carcinogenic risk as determined by the risk calculations in Appendix 8-4. 

HI = Hazard index as determined by the risk calculation in Appendix B-4. 

0% is ~1% contribution by the pathway. 

WDC003670131 .ZIP/i/LBT 
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I 
n ‘6 

SUmmary of Media-Specific &ks and Hazards For CT 
SWMU 15 

NAS Oceana 

Industrial Worker TrespasserNisitor Adult 
HD I CR HO 

MI 1 
CR 

Ing ) Der 1 1 
I 

Total 1 Inh 1 NJ Dar 1 
I 

Total 1 Inh 1 Ing 1 Der 1 Total 1 

. . . . 1 N/A 1 WA 1 ’ 
Inh 1 Ing 1 Der ) Total 

O.OE+OO 0 .^ 

Media: Current - Surface Soil 

TrespasserNisitor Adolescent 

.‘C."O 

.OE+OO 

.4E-09 
Fi"Olt3"e . . _. WA I N/A I O.OE+OO 
Ih .OE-07 

._r .._._ ._ 

Totals 
I I P”,fi I ‘“Ifi , “.“c+“” 

1 O.OE+OO 1 O.OE+OO 1 O.OE+OO ( O.OE+OO 1 O.OE+w ( ~.TE-o~ 1 ,.a~+8 1 .,.&E-W 

Page 6 Of 9 
01/10/2001 



Table 5-6 
Summary of Media-Specific Risks and Hazards For CT 

SWMU 15 
NAS Oceana 

Media: Future - Groundwater 
I I Resident Adult I Resident Child 

I I I 

‘E-05 1 7.6E-03 1 NIA I -- I .- I OJ~+“” t .. 
,E-o~ 1 8.4E-01 1 N/A ( -- 1 .- 1 O.OE+OO 1 -- 
,E+OO ) 8.3E+01 1 4.2604 I I -- I 4.2s04 I .- -- , .- __ 

-01 1 7.4E-02 1 l.BE-01 1 -- ) -- 1 .. 1 . . 

+OO 1 2.502 1 Z.ZE+OO 1 -- -- -- - 

:01,%2E-03 ) t&E-0, 1 -- ( .. 1 -- 1 . . 
-02 1 6.1~.02 1 l.‘ZE-01 1 -- 1 -- I -- 1 . . 

Media: Future - Groundwater 
Resident Age-Adjusted 

HQ I I” 
,nh ( ,ng ) oer ) total 1 Inh* 1 Ing I f~er 1 Tot; 

I -- I . . . 1 N/A ( N/A ] E 
WA 

.iE-04 - 
. . N/A N/A 
. . ,.OE-05 LOE-06 6.4 

. N/A N/A I 
. . . NIA N/A I 



1, &3 ’ , c 
Summary of Media-Spedific Risks and Hazards For CT 

SWMU 15 
NAS Oceana 

Media: Future-Surface and Subsurface Soil 
Trespasser/Visitor Adult 

Hrl I 

Media: Future-Surface and Subsurface Soil 
Resident Child 

Y,. 
ilesident Age-Adjusted 

Page 8 Of 9 
Ol,lMOO, 



Table 5-6 
Summary of Media-Specific Risks and Hazards For CT 

SWMU 15 
NAS Oceana 

-- ! -- -- ) 0. - 



/ 

.I 
.,,, \_ ’ I 

Table 5-7 
Summary Table for All Pathways for All CT Exposure Scenarios at SWMU 15 

NAS Oceana 

Exposure Pathways 

I 
Percent Contribution by Pathway 

Total Risk 

Surface Soil 

Current Industrial Worker 

Current Trespasser/Visitor Adult 

Current TrespasserNisitor Adolescent 

Groundwater 

Inhalation 

1 HI Risk 

_. ._ 

__ _- 

. . _- 

Ingestion Dermal 

Risk ) HI Risk HI 

1.6E-05 __ 2.6E-07 -- 

3.5E-06 -- 3.5E-08 -- 
4.7E-06 -_ l.EE-08 -- 

for Total HI for 
Pathways Pathways Inhalation Ingestion Dermal 

%Risk % HI % Risk % HI % Risk % HI 

1.6E-05 -- __ ._ 98% .- 2% -- 
3.5E-06 -. -. __ 99% .. 1% -- 
4.8E-06 -- __ __ 100% -- 0% -- 

Future Residential Adult 

Future Residential Child 

Future Residential Age-Adjusted 

Futlw Cnnstrzjctinn Workor 

Surface and Subsurface Soil 
F Uture Trespasser/Visitor Adult 

Future TresoasserNisitor Adolescent 

4.9E-04 1.5E+02 -- 1.7E+Oi -- 2.5E+OO 4.9E-04 1.6E+02 100% 
5.7E+01 -_ 

88% -_ ( 10% 1 -- 2% 
__ _. -_ 6.1E+OO -- 6.3E+Ol -- __ ._ ) 90% -- 10% 

4.9E-04 -- l.ZE-03 -- 1.4E-04 .- 1.3E-03 -- 37% 
I 
( 90% 1 -- ( 10% 1 -- 

1 
9 oc-A? 
‘._UL.Y‘. -- __ l.lE-05 -- l.lE-05 2.3E-02 -- 100% 1 _. 1 __ 1 100% 1 . . 

Future Resident Child 

Future Residential Age-Adjusted 

Futllre lnrllrstrinl Wnrkpr 
~“‘“r” Cnnstrr,r+inn Wnrkar 

. . I 1 % I _. 
..I- “- L.YL-VU - ..---uo -_ -- __ 99% -_ 1% -- 

_- ._ -_ 4.9E-01 _- 1.6E-01 -- 6.5E-01 .- .- -. 76% -- 
2.3E-04 -- 5.4E-07 -- 

24%‘. 
. . .- 2.3E-04 -- -- . . 100% -. 
.~ 1 RC nc 

0% __ y 

_ 6E-07 -- 1.7E-05 -. -_ ._ 
I IOlrr(rt ’ . OE-08 

98% 3% . . * 
._ 3.1E-05 -_ , __ -.-.- --,, _..II.,“,, ..-,, l_, I __ -- J. ,c-“0 -- , 4. 

Age-adjusted IS a sum of the child and adult. 

t 
_,I 

! ._ 100% -- 1 0% 1 _- 

Risk = carcinogenic risk as determined by the risk calculations in Appendix B-4 

HI = Hazard index as determined by the risk calculation in Appendix B-4. 

0% is cl % contribution by the pathway. 

WDCOO3670131 .ZIP/i/LBT 
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Table 6-1 
Summary of Data Used in the Human Health Risk Assessment 

NAS Oceana 
SWMU 24 

Number of Date of 
ledium Samples Sampling Sample ID Parameters 
ubsurface 12109/1997 OW24-SBO9 TCL vocs 
Oil OW24-SBlO PAHs 

OW24-SBI 1 
OW24-5812 
OW24-SBf3 
OW24-SE14 
OW24-5815 
OW24-SE16 
OW24-SBI 6P 
OW24-5817 
OW24-SB78 

lroundwater 07/26/l 999 OW24-MWOl 
OW24-MWOl D 
OW24-MW02 
OW24-MW02P 
OW24-MW03 
OW24-MW04 
OW24-MW05 
OW24-MW06 
OW24-MW07 
OW24-MW06 
OW24-MWOS 
OW24-MWIO 
OW24-MWli 
OW24-MWllP 
OW24-PZ3S 
OW24-PZ3D 

TCL LC-VOCs 
TCL SVOCs 
Pesticides/PCBs 
TAL Filtered Metals 
TAL Total Metals & Cyanide 

= duplicate sample 
= deep well 

01 = round 1 

WDC003670131 .ZIP/l/LBT 
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Table 6-2 
Summary of Chemicals of Potential Concern for the HHRA 

S WMU 24 
NAS Oceana 

Groundwater Subsurface Soil 
1 ,1,2-Trichloroethane 1,2-Dichloroethene (total) 

1 ,l-Dichloroethene Acetone 
Acenaphthylene Methylene Chloride 

alpha-BHC Naphthalene 
Aluminum (1) 
Antimony (1) 
Arsenic (1) 
Benzene 

cis-1,2-Dichloroethene 
Dibenzofuran 

Iron (1) 
Manganese (1) 

Naphthalene 
trans-1,2Dichloroethene 

Trichloroethene 
Vinyl chloride 

WDC003670131 .ZIP/l/LBT 
SWMU 24 RA TABLES.XLS 



Table 6-3 
Exposure Pathways 

SWMU 24 
NAS Oceana 

Media Exposure Future 
Route Resident Construction Industrial 

Adult Child Worker Worker 
Groundwater 

Ingestion X X 
Den-nal X X X 
Inhalation X X 

Lubsurface 
;oil Ingestion X X X X 

Dermal X X X X 
Inhalation X X X X 

WDC003670131 .ZIP/l/LBT 
SWMU 24 RA TABLES.XLS 
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Table 6-4 
Summary of Media-Specific Risks and Hazards For RME 

SWMU 24 
NAS Oceana 

Media: Future - Groundwater 
Resident Age-Adjusted 

I a- l 

WDC003670131 ZlPiilLBT 
SWMU 24 RA TABLES.XLS Page 4 of 9 
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-_...... nltmmary of Media-Specific Risks and Hazards For RME 
SWMU 24 

NAS Oceana 

Table 6-4 

~~~003~70131 .ZWlILBT 
S!,VMIJ 24 p” TABLES XLS Page.5 of 9 



Summary of Media-Specific Risks and Hazards For RME 
S WMlJ 24 

NAS Oceana 

!sident Age-Adjusted 

Media: Future - Subsurface Soil 

Media: Future - Subsurface Soil 
Construction Worker 

I 

*Age-adjusted in’ dlation risks are from adult showering scenario. 

WDCOO367Ol31.ZIP/l/LET 
SWMU 24 RA TABLES XLS Page 6 of 9 
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Summary Table for All Pathways for All RME Exposure Scenarios at SWMU 24 
NAS Oceana 

Exposure Pathways Percent Contribution by Pathway 

Groundwater 

Future Residential Child 

Future Resldenllal Adult 
Future Resldeniial Age-Adjusted 

Future Construction Worker 

Subsurface Soil 

Future lnduslrlal Worker 

Future Resldentn Child 
Future Residential Adult 
Future Residential Age-Adjusted 
Future Construction Worker 

Total Risk for Total HI for 
Inhalation IngestIon Dermal 

) HI 

Pathways Pathways Inhalation 

Risk 1 

lngestlon Dermal 

Risk HI Risk 1 HI % Risk ( %HI % Risk ( % HI % Risk % HI 

_. _. 3.tE+Ol -- 6.2E-01 -- 3.iE+Ol -_ -- __ 98% . . 2% 
2.2G06 2.1E-01 -_ 1.3E+Ol -- 2.5E-01 2.S06 1.4E+Ol 100% 2% . . 97% . . 2% 
2.2E.06 -- 1.9E-03 . . 9.lE.06 -. 1.9E-03 -- 0.1% -- 99.4% 0.596 
i.lE-06 8.5E-03 -- _. l.iE-06 5.3E-01 2.1 E-06 5.4E-01 51% 2% -_ 49% 98% 

1.7E-15 3.2E-08 1.5E-10 l.lE-04 i.OE-10 l.lE-04 2.5E-10 2.3E-04 0% 0% 59% 50% 
3.8E-07 -_ 

41% 50% 
1.5E-03 -- l.OE-04 -- 1.6E-03 0 . . 93% -- 7% 

._ ME-07 -- 1.6E-04 -- 1 .OE-04 2.6E-04 .- 0% . . 61% . . 
l.lE-14 -- 6.7E-10 

39% 
l.lE-10 -- 7.8E-10 __ 0% .- 86% ._ . . 

, Z.OE-16 , 9.6E-08, 2,9E-11 , 5.1E-04, l.iE-I1 , 
14% 

8.5E-05 3.9E-11 , 6.OE-04 0% 0% 73% ( 86% 27% 14% 

Risk = carcinogenic risk as determined by the risk calculations in Appendn C-4. 

HI = Hazard index as determlned by the risk calculation m Appendix C-4. 
-- = risks not calculated because not a complete pathway or age-adjusted risks calculated. 

WDC003670131 .ZIP/l/LBT 
SWMU 24 RA TABLESXLS 



Table 6-6 
Summary of Media-Specific Risks and Hazards For CT 

SWMU 24 
N4S Oceana 

-- 

1 

, , . . , “.“t+o 

70504 6.7E-03 1 -- 1 . . ( ,,o,T+~ 

1.2E03 ( 1 1 

( 

6.48-03 .- . . ) __ 1 O,OE+( 
I I ^^_ 

Media: Future - Groundwater 

I Resident Age-Adjusted 
# 

1 N/A 1 N/A 1 u.ut+uu -- 

’ 

I 1.4~.07 

N/A 1 

164E.071 1 7.6~+~ 

O.OE+OO 1 -- 1 ( N/A N/A 1 o.OE+OO 
^^_ ^_ , 

O.OE+OO 
N/A 1 O.OE+OO -- 

1 

1 

) 

1 N,A 1 N/A O.OE+OO 

4 N/A O.OE+OO -- 1 N/A ) N/A O.OE+OO 
N/A ,nr nn N/A , L.UC+UU , -- , N/A , N/A 

.^- ^^ 
) O.OE+OO 1 

WDC003670131.ZIP/1/LET 
SWMU 24 RA TABLES XLS Page 8 Of 9 
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Summary Table for All Pathways for All CT Exposure Scenarios at SWMU 24 
N4S Oceana 

Exposure Pathways Percent Contribution by Pathway 

Total Risk for Total HI for 

lnhalatlon Ingestion Dermal Pathways Pathways Inhalation 

Risk ( 1 HI ) HI HI Risk Risk % Risk % HI 

Groundwafer 

Future Residential Child . . . . 2.OE+Ol -- 3.4E-01 2.1E+Ol -- . . 
Future Reszdentlal Adult . . _. . . &iE+OO -- 1.4E.01 .- 6.3E+OO -- . . 
Future Residentral Age-Adjusted _. ._ 6.8E-04 6.lE-06 -. 6.9E-04 -- _. . . 
Future Construction Worker . . _. . . ._ _. . . ._ ._ . . 
Risk = carcinogenic risk as determined by the wk calculations in Appendix C-4. 
HI = Hazard index as determined by the risk calculation in Appendix C-4. 

-- all RME risks are below 1 E-05 and hazards below 1, therefore, CTs were not calculated. 

Ingestion 

% Risk 1 %HI 

. . 98% 

. . 98% 

99.1% -- 
__ . . 

Dermal 

% Risk % HI 

_. 2% 
_. 2% 

. . 1% 
. . 

WDC003670131 .ZIP/l/LBT 
SWMU 24 RA TABLES.XLS 



N 

+ 

Figure 2-l 

w E Base Map 

0 2000 4000 
s 

6000 Feet NAS Oceana, Virginia Beach, Virginia 

CHZM HILL. 
(.-: i: c r 



Ol-$SO6 

oi-ssoa 
. 

Ol-SSOI 

Ol-5502 
l 

. 
01.5504 

. 
Ol;SSO3 

01.ssos 
. 



. 
I-5812 

I-sp 1 
I-SB13 . 

I-spa 

J-SB7 I-%BS 

I-sB9 

l-S?14 

I-sp 

N 
+k 

Figure 4-2 

w E SWMU-01 Subsurface Soil Sample Locations 

s 0 70 140 210 Feet 
NAS Oceana, Virginia Beach, Virginia 

CHZM HILL - 



‘I-MWIO 

I-M*W8 
.I-MW8D 

: : 

I-<z4 
I-p.z5 

l-Mew6 

l-Mr9D 

1 -Mew5 

mllW2 

l-Mew3 

N 
+I+ 

Figure 4-3 

w E SWMU-01 Groundwater Sample Locations 

s 0 70 140 210 Feet 
NAS Oceana, Virginia Beach, Virginia 

CH2M HILL - 



f Ol-SW07 
: ; Ol-SD11 

i-4 
+I- 

Figure 4-4 
w E SWMU-01 Sediment and Surface Water Sample Locations 

s 0 80 160 240 Feet 
NAS Oceana, Virginia Beach, Virginia 

CH2M HLLL - 



Wind 
t 



1 Ingertto”. 1 

I Excovotion Expwing 1 



15-sSO6 

N 

+- 

Figure 5-1 
w E SWMU-15 Surface Soil Sample Locations 

q ” R” 16” 74” FPd NAS Oceana, Virginia Beach, Virginia 
-- 

- _ . _. 

CHZM HILL - 
-7 ( _ ,’ .“ 



15-SB43 IS-S842 
n q 15-SB41 

m 

15-SB44 q 
q 15-S 840 

15-SB35 m q 15-SB39 

15-s:36 q 
15-5637 

15-tB38 



..,, 

15-r$W20.~~...., 
‘... ,:,’ ..: 

1%yW8 

154JW6 

15-MyV19 



l 15-SD16 

l I5SD09 

l 15-SD11 

%-SD07 
15-SD01 
15-SWO2& * 15SD06 

* * 15SD13 
15-~~03 15-SDg; ~5~:5-s;y5 

15-SD12 * *I 5-SD04 

15-SD03 



lnholotion of 
Volcdlle and 

Paltkulate 
_ 



,“ha,at,on o, 

tngestion. 

Excwation Exposing 
Derml 

Dust and 
The S”bs”rtace vapors 

- &rorptton - 

-+ Rerulting in Direct CO”,K,C‘ 
ConsWuclion Workers 

With ExPOsed tvt~l,eri(l, and 
Evaporatlo” 

Exposed tngestton. 
Moterlol - Derm, 

AbSOrptton - 

I I I 

- Landtill Gas M,~ra,ian 



N 
+k 

Figure 6-l 
w E SWMU-24 Subsurface Soil Sample Locations 

s 0 30 
NAS Oceana, Virginia Beach, Virginia 

60 90 Feet 

CH2M HILL - ,‘,‘.‘. 1 
i 



24-MWI 1 
l 

24-CW 10 

24-MW9 
Q 

24-MW8 
* 

24-ilW2 

24-MW7 
l 

SWMU-24 Groundwater Sample Locations 
NAS Oceana, Virginia Beach, Virginia 



I-- 



Table A-l-, 

Analytical Res”tt* to, surface soil 
SWM” 1 

NAS Ocsana 

;l-ss2 ! ‘l-S3 i !l-ss4 ,I-ss.5 

1 ietrachloroethane 
i; r,Ldrichloroethane 
7.1~Dichloroethane 
1,l -Dichloroethene 



oethoxy)methone 
bls(2-Chloroethyl)ether 
bls(2-Ethylhexyl)phtholate 
Bromodichloromethane 
Bromoform 
&momethane 
Butylbenzylphtholate. 
Cadmium 
Calcium 

I 0.47 u 
0.47 u 

0.014 UL 
I ~ 1 I 0.014lUL 

1 0.014:UL 
0.47iU 

0.71U 1.3;= 0.42~J 
lOBO’= 1040~b 385lJ 

n *,I, I 
Carbazole 
CXEulilde 
e-bqn tetrachloride 
Chlorobenzene 
Chloroethone 
Chloroform 

0.008 = 0.004 j 

-. 

‘, 

Chloromethone ------ 
Chromium -___ 
Chrysene ~_ ~~___- 
cis-1.3.Die 
Cobalt 

wpropene 

18.9 = 20.6’= I o.aN= 
0.063 I U 0.29#= 0.211= ~ 0.16~= ~ 0.06,U : 0.06:U 0.091 i= 0.055lU ; 0.056’U ~ 0.0142 J 

I I I 0014iLJl 

&lb 1 3.9 b ~ 
I ~+ ~, I 

1 1218 

13.1;= ~ 12=~ 1 5.2iB 
I ’ I 0.29;U 

I COpPZ 
Cyanide ___ 1 i 
deito-BHC 
Di-n-Butylphthalate I 

1 

yg+g 

g+“#+ty phthalate ’ 0,47,1- 

Dibenz(a,h)anthracene - 0.186 

Dibenzo (a. h) anthracene 0.063~u 0.0581U ~ O.O+U I 0.06iU O.OtlU 0.06 U 0057’U 0.0551u 0.056 U I 

bibenzofuran 0.47 1 u 

Dibromochloromethone -t I 0.014~UL 
~-~. flflflA7iIl 

Heptochlor epoxide ~---- 
Hexochlorin~enzo Furans OOtOi) 
Hexachlorobenzene 
Hexachlorobutodiene 
Hexachlorocyciopentadiene 

~~ 
--~ .~ __.. 

Hexachloroethone -~~ ~__ -~ 
Index (1.2.3.cd) pyrene 0.063 U 0.17 = 0.15 = 011 = 0.06 U 0.1 u 

~~~ ~ 
IndeE%! ____ .2.3-cd@) ~__ 

6140 = 17300 = 
~~~ -__ 

45.5 = 32.7 = -. 
961 b 876 b .~ 425:J j 

27.5 = 36.7 = 12.9,=-x’ 
009b 0 23 = 0.04: 

\Methoxychlor 0023lL , 



PgamNome (MG/KG) 

Y ‘ye Chloride 

3 
.i rli - _.^^.. IL.-.-- 

n-Nitic ,. . , . .._ 
Naphtha&e 
Nickel 
Nitrobenzene 
&ntachlotoohenol 

ES1 1 -ss2 1 -ss3 1 -ss4 1 -ss5 1 -SS6 1 -ss7 1 -SS8 
““cm i-7 nn17 h 

,1-S% FD IOWOl-SSO9 
nn,Q’n 

0,063’lJ 0.05&U 0.056 IJ O.l3i= 
“,-t, ” 

0.06 u 0.06.U 0.057lU 
9.5lb 8.4;b 

o.owu : 0.056’U 1 0.47 1 u 

I 5.1 \B 
0.47’u 

:‘v- - 

Sulftde 
Tetrachloroethene 
?hxrn- 
7.. 

LVIS” ‘.“L” 

o.006 0.006lu 0.014,ut 

0.59;u 0.56 U _ 
0.002 ‘B 

0.68iU 
121 I 121 I 

Toluene Toluene O.O25l= O.O25l= 
ibtal Petroleum Hydrocarbons ibtal Petroleum Hydrocarbons 

0.0061U 0.0012iU 0.0012~L. o.oo61u 0.0012~U 0.0012lU I 
2ao:= 2ao:= 

i 0.0012,u 
6&d= 

0.0013~U 0.0012~U 0.0012lU I 
2= 2= 16.4:= 26.71~ ; 

0.00121u , 0.00121u , 0.002lB 0.002lB 

~-__ ~-__ 
Toxaphene Toxaphenel 

19.61~ ( 19.61~ ( 23.41~ ) 23.41= ) 

filchloroethene filchloroethene 
0.23iU 0.23iU 

Vanadium Vanadium 20,= 20,= 19.7,= 19.7= I I 
0.014,UL 0.014,UL 

\lir$ chloride \lir$ chloride 
10.4’= 10.4’= 

X_Vlene Crotal) X_Vlene Crotal) 0.015(= 0.005ij O.W24’U ; 0.0025,lJ 0.015(= 0.005ij 
! I 

g 0.0025’U ) 0.0026 U 00025!U O.W25~U 
0.014,UL 0.014,UL 

xgene, total xgene, total I I I I / / .I .I 
O.CO24)U ) O.CO24)U ) 

Zinc __ Zinc __ 52.91= 85.1’~ 52.91= 85.1 ‘= 
, , 0.014lUL 0.014lUL 

I I 21.91B 21.91B 



Table A-i-2 
Anaiy%cal Results for Surface Water 

SWMU 1 
NAS Oceana 

&alyteName owoi-SWOSP owoi -SW05 OWOI -SW06 OWOI-SW07 ’ ~ owom 
r 

VOA(UG/L) 1 

! ,l ,I-Trichloroethane vu IU IU IU 1u 

1 ,I ,2,2-Tetrachloroethane 1u 1 ,u lU, 1,U IU 

1 ,I ,2-Trichloroethane 1;U 1 :u IU ~ IU 1iU 

1, I -Dichloroethane I’U vu 1.u ! qu 1’U 

1 ,I -Dichloroethene fU I~U IU, IIU 1iU 

!,2-Dibromo-3-chloropropane ~ a iu vu 1,U IIU IIU 

1,2-Dibromoethane IU, 1’U 1;U 1lU i IIU 

-hloroethane iu ~ 1 u : LU ) 1,u ! 1,u 

IU .1,2-Dichloropropane 1,u ~ vu 11U 1IU 

2-Hexanone ~ 5,u 5,u ~ 5~U 5llJ 5iu 

4-Methyl-2-pentanone 5;u 5iU 5;u 5u qu 
4 II I 

iL?m., l,U IIU vu I,II 
YCZILTIIT 

Bromochloromethane IU I~lJ 

Bromodichloromethane 0.2.J O.ZiJ 

Bromoform 1,u vu 

Bromomethane 1u 1 IllJ 
1.3 B i c 0.31B L 

&&on tetrachlnride iu ~ IIU 
.,_-. .._..-. 

I7nnP I IIU I IIU 7 
Chloroethane IIU ~ IIU 

Chloroform 1.2~B ~ 1.1/B 
1’U F, l,“,“, I,FLI IUI I” +Sh”,T-n+hl”P 1’U 

Dibromochloromethane IU IU, 

.,- I 

IU 1lU 1 ;,u” 
0.2 J 1u: I’U 

IU IU 1’U 
1U 1;U IU 

0.4 B 0.418 0.4 0 
IU IU, 76 

I;U IU 1iU 
l!U IU -m 
IIS 0.8 B 0.7 B 
vu 1~U f,U 
IU 1~U ~ I’U 
1 ,I .,,I 

1.1 1.1 B 0.9 B ! 1 B 

IiU IU 1;U 1u I 1U 

I’U IIU 1’U 

1,lJ ~ l!U 1 

Trichloroethene I:uL 
1U ,.-- 

.*c,, vu ~ yu ~ 
1U l!U i .-. .- 

fir.PtTP I IIU ~ IU, 
IIU LU ~ 1~U 

1’U ~ 

1iu ,,.._.___..-- -.- 
IIU 1:u 1 
IilJ 1U’ IU 

IU IIU 
IIIU 11’U 11 U 

28iU 28 u 
dA II ,n,t I *A,.. 

“,“- I ,,d ““,“~l1”1 .“I 

?,4-Dichlorophenol 
2&Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
??IMethylphenol 
P-Nitroaniline 
?-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4,6vlphenol 
4-Bromophenyl-phenylether _ 
4-Chloro-3-methylphenol 

/4Chloroaniline 
NA - Not analyzed 

11u 11’U 

11 u 11 u 
11iu ll#U 
28:U 2&U 
11 u 11,u 
11IU ll!U 
II’U 11 u 
11 u 11 u 
11 ,u 11 u 
11’lJ 11;u 
28 u 28 u 
11 u II u 
11 u 11 u 
28’U 28 U 
26 u 28 U 
IlilJ II’U 
11 u 11 U 
IIIU 11 u 

I I,U I LV 
11;u 12’U ~ 11,u 
1lU 12lU i IIIU 
n-9 I I ?nlII x 

II u II,” 

11 u 12:lJ 
11- 12,u ____- 

11 u 12’U ..~ 
12u ~ - Ii u 

27 U 3OlU .~ 
11 u 
11 u 
27 U 
27 U 

. . 

12 u 
12 u ;;I; 
301u 28lU 
3OlU 28IU 

11 U 12’U 11 u 
_I. II 4’) II II’,, 

1lIU 

11 u 
28lU 
11 II 

J ~epwtted value is estimated 
” - Anal@? not detected 
S ~nalyte not detected above associated blank 
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Table A-l-2 
Analytical &stilts for Surface Water F 

SWMU 1 
NAS Oceana 

AnalyteName owo1-swo5P 0W01-SW07 ( (OWOI-SW08 ’ owo1-swo5~ ‘OWOl-SW06 
4-Chlorophenyl-phenylether II’U IISU IllU 12’u 1liU 
4-Methylphenol 11 u 11~U If’U 
$Nitroaniline 

12lU 11~u 
28)U 28/U 271U 3OIU ! 281U 

<-Nitrophenol 28 U 28’U 27’U 3o;u ~ 281lJ 
Acenaphthene 0.23 ~ U 0.232 i U 0.22, u 0.238 U 
Acenaphthylene 1.15 u 

; ! 0.228111 
1.16’U 1.1 IU 

Anthracene 
1.19lU 1.14iu 

0.214lB 0.564 0.27518 0.11 J-l 0.2&B 
Benzo(a)anthracene O.O12\J 0.011 J 0.0151J O.O19!J 0.0151J 
Benzo(a)pyrene 0.115’U 0.116iU O.ll’U 0.119~u 0.1141u 
Eenzo(b)fluoranthene 0.876 ~ 0.447 1 J 0.675 ~ 0.485 ~ 0.665, 
Benzo(g,h,ilpetylene 0.23’U 0.232,U 0.22 u 0.238lU 0.228, U 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
Carbazole 
Chtysene 0.021 IJ ~ 0.017’J 0.031 J 0.0421J 
Di-n-butyiphthalate ll#U II’U 

0.04’J 
IlfU - 11 u 

Di-n-octyl phthalate 111lJJ ~ IllUJ ~ II~UJ 12’UJ 1 11,UJ 
Dibenz(a,h)anthracene 0.23(U 0.232\U 0.22’ u 0.228 u 
Dibenzofuran 11:u 1llU 

0.238)U / 
11 u 12’u 11;lJ 

Diethylphthalate I ll!U ~ 11 u 11 u 12:u 1 11iu 
Dimethyl phthalate 11:u 11iU IlIU 12lU 11,u 
Fluoranthene 3.8518 1.71 0 1.1 u 4.15iB 3.47 ’ B 
Fluorene 0.46’U 0.464:U 0.4du 
fiexachlorobenzene 

0.4761U ~ 0.4561lJ 

Hexachlorobutadiene 
Hexachlorocyclopentadiene IllU ~ IIJU ( IIIU / 
Hexachloroethane 

I.&U 
IIIU 11,u 11lU 12lU ’ 

Il(U 
ll(U 

Indeno(l,2,3-cd)pyrene : 0.46(U ; 
IIIU ~ 

0.456111 
lsophorone Il’U 
Naphthalene 2.3’U , 2.32iU 2.2lu 2.381U ~ 2.28 / U 
Nitrobenzene il!U 11lu I II’U 

28lU 
12llJ I IllU 

Pentachlorophenol 28iU 271U 3o(u 28iU 
Phenanthrene 0.052,J 
Phenol 

0.032,J , 0.032’J O.O33(J ( 0.031 ~ J 
11~U ~ 11IU IliU 12!U 11,U 

Pyrene 0.006 0.008 ’ 
ps(2-Chloroethoxy)methane 11’U 11IU 
bis(2Xhloroethyl)ether ! 11IU 11 u 11 u 12~U 11,u 
bis(2-Ethylhexyl)phthalate 1 11 u 12’u II’U 
n-Nitroso-di-n-propylamine 11 u ll!U ~ 1l~U 12lU 11llJ 
n-Nitrosodiphenylamine IIIU 11Iu 11;u 12u , Il’U 
PEST/P(UG/L) 
&Y-DDD 0.11 ,-I O.ll;U O.ll’U 0.11 IU 0.11 iu 
4$-DDE 0.11 u ( O.ll’U 0.11 u O.ll’U O.ll;U 
$=I’-DDT 0.11 IU 0.11 ,u 0.11 [U 

0.054’UJ 
0.111u ~ 0.11 ,u 

Aldrin 0.055 1 u 0.057’U 0.057 u 0.0561 U 
Aroclor-I 016 l.l’U 1.1 s.I 1.1 u 1.1 iu : 
Aroclor-1221 

1.1 ,u 
2.2 u 2.3:U 2.2:u 2.3,U 2.2lu 

Aroclor-1232 1.1 u 1.1 .u l.llU l.liU 
Aroclor-1242 

1.1 ,u 
1.1 u 1.1 u 1.1 u l.l~U 1.1 ‘U 

Aroclor-1248 1.1 u 1.1 u 1.1 u 1.1 u 1.1 XJ 
Aroclor-1254 1.1 u 1.1 u 1.1 u 1.1 u 1.1’U 
Aroclor-1260 1.1 u 1.1 u 1.1 u 1.1 IU i.liU 
Dieldrin 0.11 ,u 0.11 u 0.11 UJ 0.11 [U O.lllU 
Endosulfan I 0.055 u 0.057 I u O.O54!U 0.057 u 0.056 U 
Endosulfan II 0.11 u 0.11 u O.ll,U 0.11 u 
Endosulfan sulfate 

0.11 \lJ 
0.11 u 0.11 u O.ll~U 0.11 u 0.11 JU 

Endrin 0.11 u 0.11 u 0.11 u 0.11 ‘U 0.11 U 
Endrin aldehyde 0.11 u 0.11 u 0.11,u 0.11:u 0.11 LJ 
Endrin ketone 0.11 u 0.11 u O.ll!U 0.11 u 0.11 u 
Heptachlor 0.055 u 0.057 u 0.054 UJ 0.057,u 0.0561 U 
Heptachlor epoxide 0.055 u 0.057 ) u 0.0541u 0.057; u 0.0&U 

NA - Not analyzed 
J - Reported value is estimated 
U -Anal@ not detected 
B - Analyte not detected above associated blank Page 2 Of 3 



Table A-1-2 
Analytical Results for Surface Water 

SWMU 1 

,l”leul”xyu Ii”1 -~ 

Toxaphene 5.5 u 
0.055 1 u __--. - 
0.055 u 

--- . 
^ ^__,. . 

“-,... I. .- 

gamma-BHC (Lindane) 
gamma-Chlordane 
METAL(UGIL) 
Aluminum 

0.055,l 
0.055 ~ u 0.057 ~ u 

548 ~ 
Antimony 

Arsenic 
Barium 
Beryllium 

Cadmium 
calcium 
Chromium ~-_.__ 
Cobalt 
Cklpper -_. 
Cyanide 
Iron 

Lead 
wnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium ~-___ -. 

2.2 u 
2.7U 
26 J 

0.1 u 
0.3,u ~ 

6070 
0.95 J 

2.1 B 
2.3 0 

qu 
12901 

1.6~U 
4040 1 J 
61.5 

0.1 ‘U 
2.5 B 

907~B 
2.7juL, 
0.7lu 

81501J 
3.8!U 
1.6IJ 

4” C’P 

5 

NA - Not analyzed 
J Repotted value is estimated 
U Analyte not detected 
B - Anaiyte not detected abcve associated blank 

Page 3 Of 3 
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Table A-l-3 
Analytical Results for Sediment 

SWMU 1 
NAS Oceana 

AnalyteName ‘OWOl-SDOSP OWOI-SD09 ,OWOl-SD10 iOWOi-SD11 ~ ‘OWOI-SD12 1 

2’J ZJ l:J i 
121U 

14lUL 
14iU 

2’J 2iJ 
13’U 14,UL 

2’J 
l,l-Dichloroethane 2;J ~ 

2iJ 
2,J 2’J ~ 

2/L 

1.1.Dichloroethene 
2,J IIL 

2iJ 
1,PDichloroethane 

12lU 14lU 
2J IIJ 

IIJ 14iUL 

12Dichloroethene (total) 
14,u 

4lJ ~ 
13lU i 14,UL 

3J 
1.2.Dichlompropane 

3;J 
2lJ 2J ~ 

2.Butanone 
IIJ i 

31J 
131u ( 

3,L 
141UL 

I 12’UJ I 12 UJ P-Hexanone 1 / 14(UJ ’ 13’UJ 1 
12iUJ 12UJ 

1 14lUJ 

4.Methyl-P-pentanone I 12lu 12u i 
14lUJ ~ 13lUJ 1 14,UJ 
14IU I 

Acetone 
13;u 

12iUJ 1 12;UJ 
14/UL 

Benzene 121J 15J 24’J 
216 

, 
2;B 21B i 

Bromod 
2~3 I 14lUL 

14 IIJ : IZIU i.J 
12,u IZ!U 1 

13’U 1 141 UL 
13u ~ 14 UL 

2;J 
14lu i 

Carbon 

Chlorobenzene 
Chloroethane Chloroform 

Chloromethane 

I 12lU 
lIJ 14,u IIJ ~ 14 UL 

3’J 
2:J 

12lU i 

‘NJ ’ 
3lJ , 4 L 

I 
2’J ~ 

14/U j 13!u I 14 UL 
2;J / 2!J 21L 

2/J 14iU 
2,J 

516 2lJ i ’ 1’J : 

1 215 
5,B 518 518 

I 
5iB ! 

141UL 

Dibromochloromethane 12lu 
Ethylbenzene 

1 2’8 

Methylene chloride 22/B ~ 
styrene 12iu Tetrachloroethene 

3!B 1 T0lllene 218 

Trichlomethene 
2iJ 

Vinyl chloride 2lJ Xylem?, total 616 
-I 

1lJ ~ 1,J 
12Il I 14’U 

21J 1 14lUL 
13’U 2.B , 14, UL 218 , 28 

14iUL 

14 B 14B 12;B 12lu 1 14’B 14u 13u : 

1 14lUL 
318 3’B 38 , 318 
218 : 
21J 

216 28 218 
2;J 2(J 14, UL 

1,J 518 1 14,u 
51B ~ 

1iJ ~ 14lUL 

51s 
IrllII 

144 UL 
,411 II lcis-1,3-Dichlompropene 

trans.1,3-Dichloropropene 

SVOA(lJG/KG) 

I.&g 
12iu 

I 

‘NS 41OIUL 460 I UL 

410 u 41o’u 460,U 
NS 410lUL 46OiUL 1 

4101u 41OlU ~ 46011 

Iorobenzidine 
4qu 410 u 460,l 

,NS 4lOIUL 46Oil 

‘NS 

NS 
4-Chlorophenyl-phenylether NS 
4-Methylphenol 

3nrvnlalanthracene 

analwed 

410iUL / 46O’l 
41OiU 4lOlU ~ 460 L 

41OlUL, 460 UL 44OiUL 
41OlUL 460 UL 440 UL 

410 u .._ 47OiUL 
410,” 460 U 440 UL 47O’U 

NS 1000 UL 1200 UL 1100 UL 1200 UL 
1ooo’u 1000 u 1200 u : 11OO~UL 

162 U 1621U 
12OOi U 

183 U 176’U 
811 U 

186/U 
410 UL 46OlUL 440 UL 47OlUL 

0-1 II YI., ” 81,U 91.7’U 88’U 93.2 u 
6.1 J 8.1 ‘UJ 6.86 J 47,L 12.4,J 

NA - Not 
J - Reported &lue is estimated 
U Analyte not detected 
b Analyte not detected above associated blank 
L - Repotted value may be biased low Page 1 Of3 



Table A-1-3 
~“alyt~cal Results for Sediment 

SWMU 1 
NAS Oceana 

AnalyteName OWOI-SDOSP OWOI-SD09 OWOI-SD10 OWOl-SD11 IOWOI-SD12 ~ 

Benzo(a)pyre”e 81.1 u 81 u 
g1.7 u 

Benzo(b)Huora”then~ 2970 592 1770 

Benzo(g,h,i)peryle”e 162 u 162 u 183 u 

,3::;u Gg 

240,L 

Benzo(k)fluoranthe”e 639 u 410 UL 46OIUL 440 UL 470 UL 
-~- 
Butylbenzylphthalate ‘NS 410 UL 46O!UL 440 UL : 470, UL 

Carbazole INS 410 UL 460 1 UL 440 UL ~ 4701 UL 

Chrysene 17.7:J 7.7 J 14.2;J 57L ~ 24.5iJ 

Di-n-butylphthalate NS 410 UL 460 UL 440,UL 4701UL 

Di-n-octylphthalata NS 410 UL 460’ UL 4401 UL 470 : UL 

Dibenz(a,h)anthraCe”e 162 UJ 162,UJ 183 UJ 176iUJ 186 UJ 

Dibenzoftiran NS 410 UL 460 UL 440 1 UL 4701 UL 

Diethylphthalate 47 L 45 L 110 L 801L 120 L 
..^ 

Dimethyl phthalate INS 41”,“L 460: UL 440 UL ~.----47o;vL 

Fluaranthene 811’U 4lOlUL 46O’UL 4401 UL 7051J 

FlUOre”e 319’u ~ 319 u 361 U 347lU -3ar --.__ 

Hexachlarobenzene ‘NS 4lO!UL 460 UL ~~ 440 UL 470 UL 

Hexachlorobutadiene 4601 UL 440,UL 2 410 “L 470 UL 

ii exachlorocyclopentadiene NS 4lOIUL 4601UL 44OlUL, 4701 UL 

Fi exachloroethane ,NS 410,UL 4601UL 4401UL 47oluC 

I” deno(l.2,3-cd)pyre”e 319u 319;u 36liU 3471U 367~U 

Is ophorone NS 4lOIUL 4601UL 44O)UL .470lUL 

N aphthalene 1620 u 4lO,UL, 4601 UL 591L 470 ~ UL 
..^ 
Nb 

“In 111 
Nitmbenzene YI”,“L 460 UL 440; UL 470 ~ UL 

Pentachlorophenol 1000IU 1000~U 1200 u 1100’UL 1200 u 

“4 .~..L L..-_ Al All,., 41.7 UJ 47.2 UJ 45.3lUJ 48 UJ 
..,n II 460 U 440, UL 470 u 

Pyrene 1.YO)J 4.1, Y 3.74 J 92iL 4.86 ___- 

bls(Z-Chloroethoxy)metha”e NS 410 UL 460 UL 440 I UL 4701 ui 

bis(P-Chloroethyl)ether NS 410 UL 460 UL _ 440 ( UL 4foK -- 

bts(Z-EthylhexyQphthalate W 410 UL 460 UL 440 1 UL 470’ UL 

n-Nitroso-di-n-prOpytamt”e NS 4lO,UL, 460 UL 4401 UL 470’ UL 

n.Nitrosgdiphenylami”~ NS 41O~ULi 46OlUL, 4401UL ~ 470 UL 

I P EST/P(UGIKG) ! 
,i 

4.4’.DDD 4.11” 
,.11 4.1 u I( c II .+.” Y ** $1 _.- I _ 

4,4,-DDE 4.1’U 4.1 u 4.6iU 4.4~U 4.7lu 

4,4’-DDT 4.1 IU 4.vu 4.6lU 4.4u , 4.7lU 

Aldtin 2,u ZIIJ 2.3’U 2.2:t.I 2.3’ U .__ 

41 u 41’U 46 U 44itJ 47 u 
Am&r-l 016 

Aroclor-1221 82,U 81 U 92 u 88lU 94 u -__ 

Arc&x-1232 4liU 41 u 46,U 44IU 47 u 

Aroclor-1242 41!U 41 u 46,lJ 44lU 47 u 

Am&r-1248 41 u 41 u 46U _ 44tJ - 47lU 

Aroclor-1254 41,U 41iU 46’t.t 44u 67 u 

Aroclor-1260 41iU 4l’U 46 U 47;u - 44ilJ 
-~ 4.7 u 
Dieldrin 4.1 u 4.1 u 4.6 U 44’U 

Endosulfan I 2.L 2u 2.3 U 2.2: u 2.3 U 

F”dosulfan II 4.1u ! 4.1 u 4.6,U 4.4 u 4.7: u 

4.1 IV 4.1 u 4.6iU 4.4 u 4.7 u 

A 4.1 u 4.6,U 4.4IU 4.7 u 

indrin aldehyde 4.l’U 4.1 !U 4.6 U 4.4 u 4.71u 

dl I/ 46U 4.4 u 4.7lU 

31 Li 2.2’U 2.3 U _~-.- 
fndrln ketone 

rleptachlor 
Heptachlor epoxide 

?&thoxychlor 

Toxaphene 

i 

alpha-BHC 
alphaGhlordare 

beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

4.lIU 7.8 - 

2u 2’U 

7.U PU 2.3 U 

20 u 20 u 
“n II 

onn I I 200 u 
2,tJ -I 

PU 2u 2.31U 

2u 2u 2.3 U 

2u 2u 2.3 U 

2u 2u 2.3 UJ ~- 
- ^ ,I 9-,,, 

2.2 
‘)I: 

!‘U 2.3 U __ . ..~ 
LJ v ,,‘tJ _~- 23 U 

220 u 23O’U ~. 
1 II 22 u 2.3 U _~~.~ 

2.2 u 2.3 U 
2.2 u 2.3 u 

--2.2u 
- 

2.3 U 

gamma-Chlordane 
METAL(MG/KG) _ 
:. 

2.2 u 2.3 U 

2” LU c.0, Y 2.2IU 2.3lU 

- ‘I?0 373 754 639’ -631 -__ 
Y.78 ” 0.56 U 0.53 u 0.4 u 

“CT II 0.69 U 2.2 J -5.3 ~__~--- 
74’J ‘..Y Y 6.4 J ~ 6.9 J 

0.04 J 0.08 J 0.19 J -Txi-T 

NA Not analyzed 
J Reported value is esbmated 
” - Analyte not detected 
b Anal@ not detected above associated blank 
L - Reporied value may be biased low 

I 
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AnalyteName 
Cadmium 
Calcium 

Chromium - 
Cobalt 
Copper 
Cyanide 
Iron 
T 

: 
Table A-l mu 

Analytical Results for Sediment 
SWMU 1 

NAS pc$ana 

OWOi-SD09P OWOI-SD09 OWOI-SD10 
0.1 B 

75.1 B 

1.2’J 1,J 
0.33,B 

0.8&B 
O.ZlU 

463 693; 

OWOI-SD11 

53;B 
0.471 lJ 
O.lZ,U i 

28.3iU 

Vanadium 
Zinc 

0.66 u 
1.2lJ 
5.4’B 

NA - Not analyzed 
J Reported value is estimated 
U Anal@ not detected 
b -Anal@ not detected above associated blank 
L - Reported value may be biased low 

Page 3 of 3 



AnalyteName OWOI-MW02-ROI ~oWO,-MWO~-ROI ~ OWOl-MW04-ROI OWO,-MW04P-ROI OWO,-MW05-ROI i OWOI-MW06-R01 ; 

iJ@U tnn \ l^l__._, 
I, I ,, ,2-Tetrachloroethane IU 1,t; 5,UL, ioiu, IIU IU 

i,l,l-Trichloroethane I!“’ 1 ul 5iULI ?O!U IjU iu j 

1.1,2.2-Tetrachloroethane IIU IU 5iUL IOU! qu; IU 

1,1,2-Trichloroelhane IU IIU, 5iUL IOU Ill’ IU 
1 II IllI 5iUL’ IOIU, iiU IU 

1 -’ ” 
?t-Dichloroethene 

IU I “I ,” 5iUL: lOlU iIU 

,,?-D”zhloro rope”e ‘IU l!U 5!UL, IOil, 18U IU 

1,lJ 5!UL IO’U, 
1.: 

1,U’ i,U 
T,, a/ an II 4 I/ I 1 II 2,3-Trichlombenzene 

2.3.Trichloropropane 111 
,,2,4-Trichlorobenzene 
1. -I 
1, 

2,CTrimethytbenzene 
2.Dibromoethane 
2.Dichlorobenzene ! 
2.Dichloroethane 
2.Dichloropmpane 
3.5.Trimethylbenzene 
3-Dichlorobenzene ~ 
3-Dichlompmpane 

1,4-Dichlombenzene 
2,2-Dichlompropane 
Benzene 
Bromobenzene 
Bromochloromethane 

romodichlommethane 
romoform 
romomethane 
&an tetrachloride 
hlorobenzene 
hlomethane 

1,“’ I v, “,--, 

IltJ 1 IJ 5iUL 

VlJ VU 5lUL 

1 ul I III z4I II 

1 LJ 
1iU 
I’L; 
l,U 
I&, 
l]U 
l!Ul 
1’lJ I,” _ I- 

1;lJ IIUI 5UL, 

IilJ . III c ,I, 

IIU ,” -,-- 

? Ul l~l’ 5lUL 

1 UI 4, I C,I II 

IILJ 
IU 
1,. * 

I”,” < ., I 

IOiU 1 I., 1il.i 

", " I- IOIU IU VU 

1iUl 5 UL IO~U’ IU l!lJ 

1lUi 5L IO u 1u IllJ 
l!Ul 5 UL 10 u IU IiU 

VU 5UL’ 10 u VU 11u 

l,U 5 UL 10,U 1;tJ 1iU 

IiiJ 5,ULI lO!U IU IIU 

IIU! 3iL ! 1o:u ~ IJ 1IU 
III I Cl, II IO’U, 1U IitJ 

IOU, 1 u, tiu 

libromochloromethane 
libromomethane 
lichlorodifluoromethane 

lEthylbenzene 
/&xachlorobuladiene 

#ethylene chlonde 
;tyrene 
‘etrachlomethene 
-duewE 
‘richloroethene 
~hlorofluommethane 
linyl chloride 
yme, total 
s-1 ,P-Dichloroethene 

Ices-1,3-Dichlompropene 

1 I”,” I “! I,” 
b,U “..-I IOU, itJ IIU 

IIU, 5,UL! 10,u I 1U I’U 

I’U 5lULi IOIU IU IU 

1,“; ilui 58 95 1 U’ IU 

IIU 1 U! 5lULl 1O’U 1 ui IU 

I’UI ‘IL, 5lL ~ 7J I! 1;lJ 
1 ,,I ,,I,, 5iUL 1 10,U~ IiU l!U 

1su 5 UL IO~U +J IU 

I’Ui 5ILlLl IO~U, 1lUi 1iU 
IIUI 5’UL’ 10 LJ 1 u’ 1iu .-- 

IIU 
11,11 -,- 

?J :I ~IO~U I IIU IIU 
10,u IlUi +J 
1o’u 1iUl IIU 

_I 10 U’ I’U I’U 
IO~U’ 1,Ul I’U 

o-Chlorotoluene 

$hlorotol”ene 
?-lsopropyltoluene - 
sec.Butylbenzene I/ 

Acenapnrnene 

_8enzo(a)pyrene 

5 ULI 1OiU 
i;;’ j . 5iUL; IO’U 1 LJ 

1,Ul 5!UL IO’U, iU IIU 

l!U i!U 5!UL 10 u IU 1,U 

I ~- n01,,, 0.2 u 3618 24 B 1461 0.21iu 
.,.‘.& . 

, . II I.1 ” 
1u 110 u 110 u 21,u IU 

0.064 B 0.074 B 3.5 B 3.7IB O.l,U 9.2;B 
^^11 ,, 0.01 u l.i’U 1.1 u o.*i u ~ 0.01 Iv 

11 u 2.1’U O.l~U 0.11 u 0.1 u 
1i’U 

^ .^.I 0.4 u 42 U 43 u 8.3iU 0.42iu 
0.2 u 21IU 22 u 4.2’“, 0.2l’,U 

0.81 u 84 u 86 u 17 Ul 0.84!U 
0.01 u i.i:Li 1.1 u 0.21~U’ 0.01 lu _ 

0.2 u 31’U ~ 22 u 4.21U, 0.21 tJ 
91 R 530 B 1806 180,B qu __ 

.“^ n I’)‘Q n‘dll 

Benzo(b)fluomthene u.43 ” 
.__ 
wwg,h,i)pewlene .__ 0.22IU 

Benzo(k)fluoranthene 0.86 U 

G?!F?E 0.011 u 

Dibenz(a.h)anthraCene 0.22~U 

Fiuoranthene 1.1 u L.. I 

Fluorene 0.43 u 0.4 u 180,B 
~.__ 

lndeno(l,2,3-cd)pyrene~. 0.43 u 0.4 u 42’U 
1 II 170 I 

ILU D IL v -. ,- I 
43 u 8.3,U 0.42IU ‘-- 

Ill / u 

0.061 B nnrnF1 

0.003 J 

,,., . 208 58’ IitJ 

“,Y/” - 18,B 7.1’8 7.8’0 0.012’B 
0.005 0.23 J 0.54 u 0.0371J 0.005, 

~_-- 
-- 



.i 
A_nalyteName OWOI-MW07-ROI OWOI-MW07D-ROI 
~~A(UG/L) 

OWOI-MWOSkioi”’ bwol-MWOBD-Rot IOWOI-PZOI-ROI ~OWO1-PZO2-RO1 , 

!,1,1.2-Tetrachloroethane 1,u IU 1 u, i!U. I’U, 
1 ,I, 1 -Trichloroethane 

1,U 
i[U 1 u 1U 

1,1.2,2-Tetrachloroethane IlU 
1 u, l(U l(U 

1.u 1lU I u 
l.l.P-Trichloroethane 1 

l!U 1,U 
1 Ul 1.u 1IU IIU 

1.1.Dichloroethane IIU IIU 
1lU 

,.I-Dlchloroethene IIU’ 
IiU! IlUl IIU 

I’UI 
liu; 

1 u 1,Ul I’ll; 1lu 
1 ,I -Dichloropropene lu’it;uJ IJU IJU 11;’ IIU 

1,2,3-Trichlorobenzene ill: 1,U I’L’ 1 u, I’U 
1,2,3-Trichloropropane i!U, IIUI V-1 

IIU 

1.2.4.Trichlorobenzene l!U 
1!Ui I’U 

1’L.l 1llJ 
IlLi 

IIU 
IIU’ 

qu’ 
1;U I’U 

1,2.4-Trimethylbenzene 1 u: i!U, 1 u 
1,2-Dibromoethane l!Ul ill I’UI IIU’ 

IIU 

> ,2-Dichlorobenzene 1iu 1 
LU 

I’U, 1;Ul 
l(U 

IiU 
IIU’ IIU, i/U 

1 ,P-Dichloroethane 
1.2.Dichloropropane Ill’ 

( u l!U! I Ul 1:u 
lit., 1 u :‘,“I 

1.3,5-Trimethylbenzene 1;u\ i!U( l(U( 
IIU’ 

Ill’ IIU’ I’ll 
IItJ 

i,U 
QU, 31 

J-,3-Dichlorobenzene 
l!U! 

I’ll 
IIU 

IlLI 
ill 

1,u 
1.3.Dichloropropane I’UI 11u I’ll 
l,4-Dichlorobenzene l!lJ LUI lit; I’U 1;ui 
2,2-Dichloropropane IIU I’U 

1,u 
vu, I’IJ lIU( IIU 

BXZfXX? IU 1;t.. 1,J 1,U 
ix*nmnhs”.n”n 

i!UI 1 
,NII IIUI ill, i’lJ l,U, 

l”C”lO”Xll~l”~“~ 
&!I 

1 u 1 u, 1 IJ IIU 
1ll.J 
I II 

lodichloromethane IIL VI,, 1li1 illI 

I,” I” 

IIU lil! 
LU IIU’ ~ vu 
l.UI IIU 

Jl IIUI I’UI I~UI I’ll1 ‘IUI 

I 

““lllrllr I,“, I,“, 

;I:; II,“1 
31 

Dibromochlommethane 1lu IIUI 
Dibromomethane I ‘lb ~ ~ 1’U 

1lu 
LU vu; IIU 

Dichlorodifluoromethane 111 
19 

Ethylbenzene qu IIIJ 
IIU 

l/U 
vu! 

lli, iI;, I’U 
Hexachlombutadiene 1:lJ IIUI I’ll I’U 

’ Methylene chloride 
styrene IIU! 
Tetrachloroethene 1iU 
TOlUene IIUI 

‘U /Trichloroethene 
Trichlorofluoromethane l!Uj ___ IIU, IV 

.,,,, A,, 
l!l; 1’U . ,., 

JI 1;u 

IIUI I’U 1 I, 
- .,J I’J 

,I,) I II, 

, ,,I 
l!U 

,,,, 
1’1 

n-But,,,,,,,,,,, 
n-Propylbenzene 
o-Chlorotoluene 
0.xylem3 

!p-Chlorotoluene 
p-lsopropyltoluane - 
se&utylbenzene 
L.1 n . . CL.----- 

I,“, 
IIU 
IIU L IU 
I’U 
IIU IIU IU vu I’U IU 
iIU, i!U IJlJ, I’ll IIU! 
l,Ul 

rp 
1,U IIU 

,,.,I 
VI.1 2 41 

, _ ,. 
IU ‘Iv ‘I” IIU IU 



AnalykName 
\,nl,llt2, 

OWOI-PZOZP-ROI OWOI-PZ03-ROI ‘OW01-PZ04-R01 ‘OWOI-PZO5-RO1 ,OWl-MWIO-ROI 

.“^,-“L 
1 1 1 7-Tetrachlomethane 

hlomethane 
1’ .I ,z,Y- I etrachlomethane I 

*jij 

IIU l!U I’U 
1 U’ IU IU 
4 II 

3 

‘U IU 
-UT--- I’U 
U IU 

,. 

I ,” IV,“, 

IIU IOiU! 
l,U, IO/U 
l[U, IOiU 
i,U; IOlU I” 

IU IO u IU 1 

1 Ul 10 u IU 1 

1 U’ IO u. IU IIU iu 

1 UI 10 u, 1 U’ IIU IU 

IIU 10,u 1 u IIU l!U 

IIU! IO’U! ?‘U 1 ui IIU 

i,U 1OllJ 1,ul 1 u’ 1iU 

ills IO’U qu I’U I’U 

1 6,J I 2, IIU. IU -- 
1 u 1o:u 1 II I 1 II 1 II 

1 I.1 10,u 
l,U’ 10 U’ 

hloropropane 
hlombenzene 
lethylbenzene 

1 ,2-Dibmmoethane 
1,2-Dichlorobenzene 
!,2-Dichloroethane 
1,2-Dichlompropane 
1,3,5-Trimethylbenzene 
1,3-Diihlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
Benzene 
~r~penzene 
Bromochlommethane 
Bromodichloromethane 
Bromoform 
Bmmomethane 

i 
mtnyme monae 
Styrene 
Tetrachloroethene 
TOlUt?WS 
?richloroethene 
Trichlorofluoromethane 
Vinyl chloride 
Xylem?, total 
cis-l,2-Dichloroethene 
cis-1.3.Dichloropropene 
n-Butyibenzene 
n-Pmpylbenzene 
ochlorotoiuene 
o-Xylem 
pIChlomtoluene 
p-lsopmpyltoluene 
sec.Butylbenzene 
t&Butylbenzene 
trans.1,2-Dichloioethene 
trans.l,3-Dichioropropene 

I,Y , I- 
1 U! 10 u ;:;; I’;1 11” 

IIU IOiU ~ 1 IJ ? U’ IIU 

l,U 35 91 LJi _~ ilU 
IiU iO!U IiU IIU 1J 

IIU IOIU IlU ~ Iill 1lU 

1 u, 1o:u ? u iilJ IIU 

1JI 66 12 7’ 7iG 

IIU IOU! IIU 1 I.1 IU 

IIU IOIU IiU l,U~ IU 

IIU~ IOILJ 1 u, 1lUl IU 

5 io:u 2 1 u, IiU 

IU IO’U l!U IU 1iu 

IU 11 48 IJ IIU 

IU lO,U, IU IIU qu 

IIU 10 u 2 1 -l,u 

5’ IOIU IU 

IU lO!U 1 v- ~~-2.-p--.w 
1iU 1o:u IU -~ 
vu IO u, 1 u 

0.0961J 
4 II ncenapnrnymne 

~~nzo(a)anthracene - 
Benz$+yrene ~ 

#,h,i)peryiene 
k??(K)fluoranthene 
~&sene 
~&enz(a,h)anthracene 

& 

1?oeno(t.2,3-cd)pyrene 
iIghthalene 
Phenanthrene 

Pyrene 

8.. ___- 
0.35 B 
0.01 !U - 

0.1 u - 
0.41 IU 

O.ZlU 

9.2,B 3.1 B 
11 ,I 53IL 

1.6’B 

0.62 ” 
0.01 u 

0.2 u 
2.3 

t( “.iO CI 
0.11 u 0.053 u, nn, /I 

1.1;u 0.53 u 
2.1u 4.2:iJ 

2.1 u 1.1 u 
6.4 u 4.3 u ~ 

O.il’U, 0.053 u 
2.1 u 1.1 u 
85 B 311B 

0.41 u 45 B 17’B 

0.41 u 4.2 U -2.1u -- 
22 10 u 22 13 

0.051 u 75R 0.96 B 0.052lB 0.0 

0.005 u 

21 B -._ - 
0.053 u 0.027 U O.OOZ~J 0.006’U 



P~m-Name (MG/W ~~ J-SBlO J-3312 -LKEl? I-SBll l-5813 FD 1 -St31 4 l-S!315 
‘“,l_ 

l-SB16 l-S817 I-SBIS 1 

n 

4-Methylphenol 
4-Nitroaniline 

alpha-Chlordane 
Aluminum 

Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1’242 

p--c-- 
.- 

1- 
---, 

I 
/ 

Aroclor-1 24FP 
-*---.-Tm-.-- 

-( 

o.olljcPL 

+2+-.-- 

Aroclor-1254 0.017 u ~ 0.027 = 0.018 u 1 OsYJ7’j -7-m8*T --- 0.018’U 
Aroclor-1260 0.014 j ~ 0.018 u 0.018 U 0.018 u - 0.017 u 0.018 u 0.018~U -~__- 
Arsenic 

_-- 
0.56 b Wb 0.44 b 0.76 b 1.4 b : 1.4 b cr---- 

Barium 29.6 b 23.9 b 
-- 

r-- 
0.57:b 

29.1 b ~ 
~__._~~_ 

51.1 = 
Benzene 1.4 U - 0.76 U 

52.5,= 
-.-- 

43.5b ,.. 

8enzo (a) anthracene 26 u 10 u 
Benz0 (a) pyrene -~---XTl 

‘. y?nzo (b) fluoranthene ___.~ 10 u 
nzo (g,h,i) peiylene 

‘, -enzo (k) fluoronthene 
26 U 10 u 
26_ii_ 10 u 26 U 1.1 u 5.1 u 10 u 0.054 u 

Benzo(o)anthracene 
0.691= o.oqu 0.055 u 

Ben;o~rene~- ~~~~~.. ~ ..- .._____ 
Y 

N.4. Not analyzed 



,n^_l-hl”mn ,h”C,VC\ ,.SF?,rl 1 -SRI 1 1 -SF,13 1 -SBl3 1-SB13 FC 1 1.SB14 r~l”l,liv”iII~\I”l-,~w, I-, - “-. ~_ ~~~. ______~ l-SBlSP~~_!-SB16 ‘l-SB17 -..---- ,l-SBJ8 

BE ?nzo(b)fluoranthene 
BE ?nzo(g.h,r)perylene 

-;+ 
7 

BE ?nzo(k)fluoranthene ~~~_. ~-- -~~_ ~ 
Beryllium 0.07 b 0.17 b 

.___:. ~;;^_ - ---^I^-,- ~-- -~~- ^ “- ,_ 
u.w u u.m D u.39 0 v.30 a v.40 0 

beta-BHC .__~~ i----..-‘-. ._- ---.-..i-.-- -~ 
bts (2Ethylhexyl)phthalate _- -~-...~ 
bis(Z-Chloroethoxy)methane 

- ‘- .----I- -7 ___~_~_~.. - - -mmp*-pi 
bis(2-Chloroethyl)ether ~~~~~-.~_-- __-~_ ,L.-k .--~~~ ~--_~ _-._.. ~~-~-~~~~-~r- _ ..---..I--!----- 
bis(.?-Ethylhexyl)phthatate I _-p-.-.-p..--..v- ----------- .~~~_~_ ~~ ~~-- 1- ----+ ids ~~ 
Bromodichioromethone ._ ~~. .._~- A---.-&- :- -- ~-- ---- 
Bromoform 

r~-.~. ...-im------...+---- 

Bromomethane - 
---+-I-m -,....L--d - -..+- 

Y?. 1 -~ . ii--- 
Bl ltylbenzylphthalate 1 I 
Cadmium ___- 
Calcium 
Carbazole 
Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane __-~-~ - -d--- ^LI..-/-.- nrorororrrr 
Chloromethane -_. 
Chromium ~~ 
Chrysene 
cis-1.5Dichloropropene --~~-_- 
Cobalt ~~~.. 
Copper _,~~ 
Cyanide 
delta-BHC 
Di-n-Butylphtholate 
Di-n-octyl phthalate 
Dibenz(a.h)anthracene 
Dibenzo (a. h) anthracene 
Dibenzofuran 
Dibromochloromethane 
Dieldrin 
Diethylphthalate 

2860 = 336,= 5440 = 83&I = 154ao=_ 

_ ~~.. 

"2.3 = 1.1 = 0.78 = 9.6i= ~~--_.-~. 
104 b 65b 815b- 1070; b ~ -__ -..-__-. 

= .1.6 2.3 b 16.7’= ,9'= ---A-- -__-. 

0.05 b -0.04bo.5 0 0.04 b Oa+‘b oxL!----, -.__-. 
Metnoxycnior 
Methylene side 
n-Nitrosocli-n-propyiomine 
n%sfiphenyiamine _ .~~~. 
Naphthalene 

NA Not analvzed 



NAS oceaw% 
: 

ParamName (MG/KG) 1 -SBl 0 1-SBll 1 -SB12 1-SB13 I-SBl3 FD l-SB14 1 -SB15 
),- %kel 

1 -SB16 
10.3 = 

1 -SE17 
3.8 b cl.66 u 6.3 b 

--- 
10.3 = --&%x-~--71 b 

+‘--E!ti 

obenzene _______ 
-- Ad-.---. _~ 

___.-__ 
‘\ Aochlorophenol 

-- &.m-.--_m~ 

i_pH 
__- - -- A----, 

_____- 
Phenanthrene 

..__-~ 
26 U 10 u 26 U 1.1 u 5.1 u 

--A- 
10 r&iJw+- U 

Phenol 
0.062, U ~ 0.054’U ro.LEsu 

~+~~~m~----~.~-- - 
29bb’ ~__ 

I 
179sb 186= 491 b 642:b ‘-x2 b 549ib -t __-- 

Pyrene 
~.______ 

2bsU 10 u 2b'U ______. 2--- l.l’U : 
Selenium 0.41 u 0.62 b - p.46’U 0.43,U 

5.1,u 10 
- 0.4YU ~ 

,U o.r!+u i 
,.) ^..,.. 0.52’= 0.~-7jE5E 

0.47 0.49 u 
0.48 ” 

L 

Silver 0.45U 0.48 U 0.5 u 
U.44’” _ 

0.52 U 0.48’U 
LL- 

Sodium 
---A.----- 

.:169 b 191ib, 197= : 186= 
______-~ 

241 b ~ 
Styrene 

4Wib ! -7-7 
1.4,u 0.76 IJ _Td : 1.4IU 0.72iU 1 0.74lU 

4351b 
0.73,u 

SulRde , 
O.M)6,U o.ocdj 0.005 u 

1 i 
0.006’U 

Tetrachloroethene I I 

I , 

Thallium ~ 0.51,u 0.55 u ’ 0.58 U 0.541u 0.56,U 
Ti” 1 I I 1 ~_L ,,, 
Toluene 0.83 j i 6.8i= I 0.72’U i 0.74iu i 0.73’~ 
Total Petroleum Hydrocarbons ~ 

0.27;j i omj 0.006~U+0.006!U 0.006% 
~ : 

Toxophene 
I ’ 2.2,Ur 1.8/U , l&U- 

Trichloroethene 
I ! 11 Ii 

I 
i I I ! 

Vanadium 
A-- 

4b 7.9 b ~ 1.6,= 13.7,= 19.8:~ ->F**-i,it=“i ~ I ! .-:I 

Vinyl chloride 
Xylene (Total) --m 44’= 8.3i= ~ 

1 T-T-’ 

a.l=I 
--- 

Xylene. total i 1 0.0031j I 0.006IU I 0.006~U 

Zinc 1171= 26.1'= 2.4:U 16.7,= i 25.1’~ 



ParomNome (MGKG) 1-SB18FD l-5819 1 -SB21 l-5822 1 -SB22 FD 1 -SB23 1 -SB24 l-SE25 l-5829 ~~_. ~~_~__ _~~~~ ~.~ ~~.-~~~-~---__- -~~- ~-~~ 

1.3.Dichlorobenzene 
1,4-Dichlorobenzene 

2,4,5-Trichlorophenol 

2,4-Dichlorophenol 

2,bDinitrotoluene ~__~-- 



.,-, -----. 
lsophorone 

-----A-------L_ ~ -~ 

Lead 
-my- 

__~- 
Magnesium i i 

__-~ 

Manganese 
~-_.-~ -------__ i -- 

Mercury 
.*------- 

~- ~-- ____ 
Methoxychior 

__- 
-, 

Methylene Chloride 
2 n-Nitroso-di-n-propylamine 

0.055 jb 02.O_b_b 0.013 b 
-.__-. ~~~-.---_______ 

0.008 b 0.01 1 b 0.003,jb 0.73’U ---- 
-’ _____ .._~..~~~ ~_~~ ..~~ 

n-Nitrosodiphenyiamlne 
-~~- .-~~.--~~-------~~.~- ~~.~ 

Naphthalene 0.059 u o.o%u 5.7 u 5.7 u 19 = 0.052 u o.o54,u,--ziij 
NA Not analyzed 
J Reported value 15 estimated 
u - AndytP not detected 
B halyte not detected ateve aSSOClat& blank 
L Reported value may be biased IOW Page 5 

PoramName (MGIKG) vsB1aFD l-S519 1 -SE21 ‘-SB22~.~._-.--~.-.._~-________ 1 -SB22 FD 1 -SE23 1 -SB24 l-5625 -~-.. 1 -SE29 -~~ ~. 
Benzo(b)fluoronthene 
Benzo(g.h.l)perylene 

-~-- .--.- T~i~~~-~-~ 
---~- ~-.- _-..~~__---~__~__~. 

._ Benzo(k)fluoronthene 
Beryllium 

-c.- -.A 
_____.._~ 

beta-BHC I ~ ~ --i 
bis (2.Ethylhexyl)phthalote p-_7_-p-p 
bis(2-Chloroethoxy)methone 

A---.-.--..- 
--’ 

bis(2Chloroethyl)ether 
b&(2-Ethylhexyl)phthalate 

--__- 
--.---__ 

Bromodichloromethane 
L--.-_ I ---- 

Bromoform - I-- 
--/- 

Bromomethone 
7-+ 

Butylbenzylphthalate -.1-p-. 
____ AL-- --’ 

.--____1. 
Cadmium 1 I 
Calcium --- * j 

Carbazole , 1 ) 
ieU ~<pe13k5j 1 O.tXl3ij O.O~~U-f 

, 

Carbon Disulfide 
Carbon tetrochloride 

0.73;u 

-______ 
Chlorobenzene 

L 
I 

I I- 
I 

I I 
I 

Chloroethane -I- 
! .__ L- ) 

---A 
Chloroform 

-____-_ti A_ 
-____ ___-__ 

Chloromethane 
-- ‘! -., 

-* I 
Chromium 

i--T 1 ! 
1 

A’ 
.____- 

Chrysene 0.059 U 0.056 U 5.7 u ~ 
-r- 

_ 5.7,U + 
I 

--.-_____ 
cis-1.3-Dichloropropene .-__j ) ( r-7 

5.41u 

.-.__’ ;7 ; 

24:u 

Cobalt 
Copper 
Cyanide 
delta-BHC 
Di-n-Butyiphthalate 
Di-n-octyl phtholate 
Dibenz(a.h)onthracene 

~. Dibenzo (a, h) anthracene 

Hexochlorobutadiene 
Hexachlorocyclopentodi&?- 

--- 

Hexachloroethane 
lndeno (1.2.3.cd) pyrene - --~-~--~---- 

__.- ___-- 
0.059 u 0.055 IJ 

Indeno(l.2.3cd)pyrene -L 
lK3” 

5.7IU 5.4 u 5.4 u 0.052 u _--- ~~-__ co.054’u / 24iU -.__ 



Trichloroethene _ -.-.-_.--..--- L-.. __ ,’ 
Vanadium 

---L-h 
~ -.. ____~..._ -I-- I j 

Vinyl chloride __,~~_. ..- 
Xylene (Total) 2.1 dj O.O28I= 0.008’= 4.81=- _~~-~~..~~---~ 
Xylene. total T ._-~-.~- ._--~~ --i--- 
Zinc ~ 



Table A-l-5 
Analylica iiesuits for Suriace and Subsutiace so,, 

SWM” 7 
NAS Oceana 

PoramNome (MG/KG) 1 -SB29 FD 1 -SB30 15830 FD l-S831 1-sB32 
1 1 I-Trichloroethane 

- ~~ ---.__ l-SB7 / ,I-.%8 11.SB9 I-SB9 FD 
,- ‘I- 

‘.2.2-Tetrachloroethane 
.__~ .-- 

~ _ I.2Trichloroethone -i--- _ _- 
1.1.Dichloroethane 

-__~-_-~... -- 
----__ 

1 ,I-Dichloroethene I -__ .~ 
8’ ..__ 

1.2.4-Trichlorobenzene ~___ 
- 

1 

1 ,2-Dichlorobenzene 
_I- / i ~~__ : T--i- 

,, 
1.2-Dichloroethane 

_____~ ~~__________ 

1.2.Dichloroethene (total) 
--___-~~. ~~~ -.-- 

1.2.Dichloropropane 
_____~ 

‘i-T7---- __-___ 
1.3.Dichlorobenzene -7--- 
1.4.Dichlorobenzene 

__~- , ” 
I .___ 

T 

l-Methylnopthalene o.a57;u ~ 0.0611U O.OWU-‘- 
---I--- 

2.2’-Oxybis(l-chioropropar ~ 
~ 1 0.057IU 

I : I 
2.4.5Trichlorophenol 

I~ -1 -, I 
24.6Trichlorophenol Y-*---------t-----upY, ) 

( 8’ 

I I 
24-Dichlorophenol --d-L-. 11 T I I 
2,.CDimethylphenol __ v-- 

I I i 
2.4-Dinitrophenol : ~ 

_.__ - A- I , 
~___, : 

2&Dinitrotoluene ‘7 

2.6Dinitrotoluene 
-...--+ ) _ *._-~~ +-2+-i I , 

2-Butanone 1.41u 
-___- --. 

I 
2-Chloronaphthalene ----7 i I -I---I- 0.29iU 1 0.057;U: ( 0.34~U l 0.31;u 

.-___c 
2-Chlorophenol 

_-.__ 
I 

--L 
) 

2-Hexonone 
--.-a- -c-- ” 

I I 

2-Methylnaphthalene OEJ7’U 
Z-Methylphenol 

I 0.06’U 0.058 U 381, i 0.057lU ’ __~--~. 4.81= 12~: 
~ I __--~ 

2.Nitroaniline 
1 ~ .-... 

I , 
I III 

2-Nitrophenol 
! ( , i ?I 1 I I I 1 

3.3’-Dichlorobenzidine I 
.__ 

I ( I ! 
3-Nitroaniline t’ 

! I 
, I ! 1 / I ( 

4,4,-DDE 
I 

j ! I I 0.018\= I I ( 
.4.4-DDE ____ 

O.a017(U ( 0.0017~u 
1 I 1 I I 

I’-DDl 
I_’ 0.002’= / o.ooossu: 

! !--, ; I -- 0.0034~= 1 I ( O.Wl7~U 
9-Dinitro-2-methylphenol 

Tm 
‘x I i 1 I I 1 I 

4-Bromophenyl-phenylether ! 1 ’ 
4-Chloro-3-methylphenol j , ~ “r-----c- 

/ 11 ,- 7 

4Chloroaniline I ! I 
4-Chlorophenyl-phenylether i 

4-Methyl-2-pentonone~ I I 1 i 
1 --++-T- 

I ’ I I I 
4-Methylphenol 

~ I. 
! 1 1 

4-Nitroaniline I 1 
-’ 

-----A 
~ I I ‘1 ~ 

4-Nitrophenol I I , ’ I I 
Acenaphthene O.cqU ~ 1 0.06~u 1 0.058 lJ7 
Acenaphthylene 

-~ 2.7!U j o.Oqu 1 1.3;u 2.2’U 
, 

) 
Acetone 1.4iU ! 0.013;b I 

-- 
: 0.013’b ! 0.016 b .-=6~= / 0.022/= 1 

Aldrin 
0.1 I I= 0.12;s 

i 
alpha-BHC 

---7- 
,i 

alpha-Chlordane I I 
Aluminum 
Anthracene 

I lOlOl= ~ - I I --_ 
1 

Antimony 
.__- __-- 

~ 1 
Aroclor-1016 

13ib ~ 2&U ~ 4.1:u 4.2;U 

Aioclor-1221 
~.__~ --- 1~ A-. _~-. *- 

ivoclor-1232 
--.. ~_ 

____ _. .~---~ __~__~_~~_ 
Aroclor-1242 l--T-- 

Aroclor-1248 ___.____ 
Aroclor-1254 

_~~ ._~__ -- -+- 7 

--______. ~ o.D41u’ O.MjU, 
- 

Aroclor-1260 
o.o22!u 0.022 u 

0.04~U 0.02 u 
___ 

~-~-.___ 
Arsenic 

0.022~U o.o22’u-- 

Barium 
1.8 b, l&b 2.1 b 2.6 = 

Benzene----~~~~~ .~~--~~-.~o.74u.----~ 24.3;b 6;b, 
--~__-~__ 

75.91= 97 = 
.__~___~~ -~o.o04i 

-__- ~~.. 
0.005 j 0.007 = 

Benz0 (a) onthracene 
0.14’U 0.029:U ! 

0.057 u 
0.17/u 

0.061 U 
0.15 u 

0.058 U 2.7:U 0.057’U m- 
Benz0 (a) pyrene 0.057 u 0.061 u 

2.2 u 
0.058 U 

,, 8enco jb)&oranthene 
2.7 U 0.057.U --r- 

0.057 u 
~-~-__--~ 

0.061 U 0.058 u 
2.2’U 

2.7 U 0.057 U 
?nzo (g. h. i) perylene 

1.3,u 
0.057 u 0.061 U 0.058 U 

2.2 u 
_~________._______ 2.7 U 0.057 U 

dnzo (k) fluoranthene 0.057 u 
1.3 u 

0.061 U 
2.2,u 

0.058 U 2.7’U 0.057’U 
--__-.__ 

Ben~(o)onthracene 
__~-~ --~+.-.__-p_ ‘L!- 2.2~U 

Benzo(o)pyrene 
NA Nd anaiyzed 
J - Rep.¶rled YaiLJe is eamated 
“-Andy% not detected 
s - Anam not detected above asscaaled blank 
L Repcad value may be biased low Page 7 



bisc 
bis(2-Ethylhex 
Bromodichloromethone __~__ -. _ ~~~_--_~~-- ~.._-~- ~~-__- L--- -. . r~.~ ..- ..- .._. --.-. .- 
Bromoform A- .___~_. -A-- 
Bromomethane p-------- 
Butyibenzylphthalate .._ *LA 
Cadmium 

- 
--~__-- -----‘y.-i 

Calcium 
Carbazole 
Carbon Disulflde 0.74,u ~ 0.006;u 
Carbon tetrachloride 
Chiorobenzene 

---- 1 
~~~- L-- L--- I 

Chloroethane p-1.----i... I-&-. -~ 
Chloroform 

+-~~-.~ 
.~~-- 

Chloromethane 
Chromium ~-~ 
Chrysene -~ 
cis-1,3-Dichloropropene 
-7 

n-octyl phthalate 

vroenzo (a, h) anthracene -,--. 
Dibenzofuran Ldi 
-.L._-^-LI ^.^_^ *Cl-..- 

Endosulfan I ----.+. 
Endosulfan II 
Endosulfan sulfate _____- 7 ___~ 
Endrin 
Endrin aldehyde 

--&-- ’ I 
p.---- 

Endrin ketone 
Ethylbenzene 
Fluoronthene 
Fluorene 
gamma-BHC (Lindane) ~. 

^I I~ -,--- 



I-SB9 11.SB9FD A 7---- ---.. To -~ _ _._ 
1 -SB29 FD 1 -SE30 l-5830 FD l-5831 I -SE!32 1 -SE7 1 -SBE 

11.7 = 1.3 u 

--iem.- ..__ 
____-__- ..~-~-~~-~---~___.~_ --- --~ 

---__ _ 
0.m --~ 0.061 _u 0.058 IJ z57j 0.057,u ~ ---___ 

~~ ~~_-._ 
1M /I 

PoramName (MG/KG) 
ckel 

._.. -_,-.., 
Vinyl chloride 
Xylene (Total) 
Xylene. total 
Zinc 

w-- 
3.L u 

d 

L.“;” LCI.Y’= 45.,,= 

0.029’U 1 0.0061U 1 

I , 
0.006IU 0.002 j : m o.Rx= 

I , ! 
257;~ 34.41= ; 

__-- 
33.6 = 



lPnrnmNnmn (MG/KG‘, l-S.!?1 1 -S.sz l-s2 1 -sS4 I-.% l-s.5 ..___~_ --,.‘s-.--m- ..~_~_~_ 1 -ss7 ‘1.ss8FD ‘OWOl-SO9 I 

0.06’U 
7 

0.014’UL ~ .-._L 
0.47 u 

lid 

0.47#U 

IIT 
0.47 u 

1.2 u 

QChloropr r 



” 

me (MG/KG) 
-pnzo(b)“. .^.rTIc;;^^ -~~ 

~-I-SJj’ 1 -SS2 1 -sS3A 1 -ssA l-555 l-s% l-ss7 1 -ssa 1 -S% FD OWOl -sSQ9 
nOll I, II”“II_I’ G/ Ita ,e 

:nzo(g.i Wperylene 
“.Joo u 

&?nzo(k)fluoronthene 
0.186’U 

Beryllium _I 0.49 b 0.54b---- 
beta-BHC 

---~ -~- ~~--, 
0.47; u 

--- 0.18!~ 
~ .~____ 

bis (2-Ethylhexyl)phtholote ----+ 
0.0023 U - b 

bis(Z-Chloroethoxy)methone 
--_-- 

bis(Z-Chloroethyl)et~~--~~~~~^-~-^ 
__-_- L ..~___~ _- ---- a.47, u 

bis(2-Ethylhexyl)phthtiEf&P -~ y 
_-_-_.-A --~~.-_~ On 

Bromodichloromethane 
-_-- 0.47 u 

__~ 
&omoform 

---------i-m 
--------- 

-y----b-i----i, 0.014’UL 

Bromomethone __~ __ -- -- ---A 0.014~UL 

Butylbenzylphtholate 
Cadmium __~- 
Calcium 
Carbazole 
Carbon Disulfide 
Carbon tetrochloride 
Chlorobenzene 
Chloroethane 
Chloroform 

_--._ 

Chloromethone 
Chromium 
Chrysene 

gamma-BHC (Lindane) 
gammaChlordane 
Heptachlor 
Heptachlor epoxide 
Hexochlorinoted-Dibenzo Furors (Tot - / -- o.oo231U 

Hexochlorobenzene 
Hexachlorobutadiene I 

: I 0.47iu 

Hexachlorocyclopentodiene- ----- 
0.47 1 u 

Hexochloroethone ~--~--- 
__~____ __---, 0.47’u 

In&no U.23-cd) pvene 
--. -__ 

O.O~.ZT~U 0.17 = O.l.+ 0.11 = 0.06 U 0.1-u 0.13’= 0,055’U ~ 
~ 0.47 u 

Indeno(l.2.3-cd)pyrene 
L-- 0.056 IJ - 

lion 
__~ ---A I 

----~~-~~~-- __~A!!!! -173@l = ! 
__- 1 

I I 
o:sti,u 

lsophorone 
p-v- 29801= 

Lead 
~.~__~____ 

--~ .~~.-~--.-“~~~ 
m--7---- 

-t- 0.47 u 

Magnesium 876b 
- -_. 17.&z 

Manganese 
-.__-~ - 

27.5 = 

‘+- 

36.7 = 
--___ 425lJ -.-.- 

Mercury _ 0.09 b 0.23 = 
- -__--_ 

~__ 
Wethoxychlor 

----- ;;;I; 
-A-_-_ 

iethylene Chloride 0.028 b 0.017 b 
.-----;:;:J;p 

I__--.__ _r 

-~~--~-~ ---- .-------- -~-~~..-~_ ____ 0.47 u 

0.063 u 0.058 u 0.056 U 0.13;= 733&z-- 
‘---iTT7T- 

0.06 U 0.057’U I O.&e----- 0.056 U 0.47’U 





OCR ?Name (MG/KG) 
1. ichloroethane 
1.2.urchloroett 
1 -Methylnapthalene 
2:Methylnaphthalene 
Benaphthene 
Acetone 

I. I.. 
arpna-cnlordane 
Aluminum 
Antimony 
Aroclor- 1254 
Arsenic 

NAS Oceana 

I-SSl l-ss2 l-ss3 ~1.SS4 1 ‘l-S.5 : 11-SS6 l-ss7 T-SS8 ) !I-SS8FD 1 10W01-Ss09 
~ ,, ~ 0.002’1 

( ( / I 
O.M~=j O.OOiYj ~ ; I : : 

i O.O86i=i : : 
“.‘t, ,” 

I O.l86(U 
0.014~11 

Carbon Disulfide 

4.4-DDE 
Diethylphthalate 
T&LL..,L----. 

ithene 

.-.- --, r ,,-.,- -“’ “.,., 
6140’= / 17300 = I 

1,. --- 

Methylene Chloride 
INaphthalene 
Nickel 

0. 
, / 

I 0.014~U 

,, 0.131= 
1 

, 

9.516 ,’ 8.4 0 
I 

0.013)B 

Phenanthrene 0.26i= 
( 3 

0.471 u 
( ~ 

0.121=1 O.lll=l 
I I 

0.075’=’ 
5.1’8 

Potassium 666’0 587’0 
0.0478U 

-__ 
Pyrene 0.371= ( 0.29’~~ 0.12\=\ 

24618 

Selenium ;-AA o.lz!=: 0.08(=, 0.65;B 
0.073(= I 0.004431 J 

Sodium 

i 

251 #B, 262,B 
! 0.82:J 

Toluene 0.025 = 
28.9, U 

Vanadium ZOl= 
Xylene (fotai) 

19.7 = 
0.002:B 

0.0151= 0,005’j : , ~ 
I 10.4lZ 

Zinc 52.9~’ 85.1 = 
I I ’ 0.014IU 

, I i 21.9,B 

NS - Not Sam&d 
S - Analyte “dt detected above associated blank 
J Reported value is estimated 
L-Reported value may be biased 
low 
U Analyte not detected Page 1 



Table A-2-2 
Ana\yiica\ ~esuhs for Constituents Detected I” the Surface Water 

SWMU 1 
NAS Oceana 

NS Not sampled 
” - Analyte not detected 

S . An&@ not deteded above associated blank “J Not de&&d, quantitation limit may be inaccurate 

J Rep,,rted valw IS estwnated 
UC 

L. Rep&ed value may be biased low 

P 

Page 4 of 5 



AnalyteName 

VOflkKG~ 

Table A-2-3 
Analytical Results for Constituents Detected in Sediment 

SWMU 1 
NAS Oceana 

OWOl-SDOSP OWOlSD09 OWOI-SD10 OWOl SD1 1 

--x.- -‘.--I 

1 ,l ,I-Trichloroethane 

1,l ,P-Trichloroethane 
1 ,l-Dichloroethane 

1,l -Dichloroethene 

12-Dichloroethane 
1,2-Dichloroethene (total) 

1,2-Dichloropropane 
Acetone 

Bromodichloromethane ~. 
Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

OWOl-SD12 

Chlorobenzene 

Chloroethane 

Chloromethane 
Trichloroethene 

Vinyl chloride 

SVOA(UG/KG) 

Benzo(a)a”thracene 

2J 2J 2J 
2-j 

_~~. 1J 14 UL 
2J 

2.J 
Z’J 

2J 

2J-~ 
2J 2-J’ 

2L 

2J 

12 u 14-u 

CL 

1J 
2J 

14’UL 
1J 

4..J 
14 u 13 u 
3’J 

- 14 UL 
3J 3J 

2J 
3’L 

2J 1J 13 u 14.UL 
12 UJ 12 UJ 

l-.J .~ 
12 J 15 J 24 J 12 

u 14U 13 u 
2J 

14 UL 
1J 14 u 1’J 

12 u 
14 UL 

12 u 3J 3’J -;~;---- ~.~.~-..lJ~.~-.~.-~~~‘-l~~-~~ _ ~.~ _ _._~_~~__ 4L -_ 

2970.~ 
- 

8.1 UJ 6.86 J 
Be”zo(b)fluora”thene --592-- -~ ~~-~~-~--~-~_~ 47 L - 

1770 
Benzo(g,h,i)perylene 

13;o-m2 

12.4 J 

Chrysene 

Diethylphthalate 
Fluoranthene 

Naphthalene 

Pyrene 
METAL(MGlKG) 

Aluminum 

162 u 2610 
162 u 183 U 240 L 

17.7 J 
i---- ~-- ~-~--~---~-._ ~ --~ ~.~_~_ __~.~ 186 U 

7.7 J 14.2 J 57L ~~ ~.~~ 
47 L 

24.5 J 
45 L 110 L 80 L 

811 U 410 UL 
-A-~.--.~ ~~~ ~_~~. 120 L 

.~._~ ~~ 460 UL 440 UL’ 
1620 U 

705 J 
410 UL 

1.98-J 
460 UL 59 L 470-k 

4.17 u 3.74 J 92 L 4.86. 

439 37: 631 

5.3 

7.4-J 
J 0.04 J 

75.l.B 66.8 B 

1.2-J 

0.08 J 0.19 J 0.23 J 

186 J 169 J 147-i 
1J 2J 1.6 J 

0.82 
1.5 J 

B 0.8i ‘B 1.4 B 

463 
6g3-.~ ..-. ~~-~ ~~.-- _. _ _ _ ._ 1.4 B 1.8 J __~ 

878 2960 
0.85 

5520 

0.79 1.5 1.4 1.77 
B 46.4 B 99.8 J 72.7 J 65.4 J 

^_ 
57.7 

2.9. 

0.47 u 0.57 u 

1.2 
~.~ ~- ..~_~ 

J - 

ix J 4.3 11.9 19 
0.71 J 0.65 U 0.49 u 

1.2 J 1.9 J 2.7 J 2.5J 

I~- Selenium 

Vanadium 

NS - Not sampled U - Analyte not detected 
B - Analyte not detected above associated t&hkNot detected, quantitation limit may be inaccurate 
J - Repotted value is estimated 
L Reported value may be biased low 

UL 

P 
Page 4 of 5 



Table A-2-4 
Analytical &x.ults for Constituents Detected in Groundwaterata 

SWMU 1 
NAS Oceana 

AnalyteName ,OWOI-MW02-ROI ; :OWOl-MW03-ROI 1 IOyOl-MW04-ROI I jOWOl-MW04P-ROl ; ~OWO1-MW05~ROl~) IOWOI-MWOG-ROl : OWOI-MW07-ROl 

VOA(UGIL) 
1 ,I -Dichloroethane 

,:“I ,I”. 
5iUL/ l,UL 

1,3,5-Trimethylbenzene I’U: ,;“I 5iL ] 
Benzene I’U 3iL 

Cumene I’U; 
I@ 
1u 51L I , I 

Ethvlbenrene IU 1 u’ 5 UL 
Tolk?ne 
Trichloroethene 
Xylene, total 
n-Propylbenzene 
o-Xylene 
p-lsopropyltoluene 
set-Butylbenzene 

5 UL 
5 UL, 

?L 
7L 
5,ULI 
5’UL, 
5;UL) 

0.2;u / 
o.o11u/ 

36:B ; 
l.i!U 

0.ld.J 1l’U ! 
2.1181 

1il.I 
53018 ; 
179lL 

0.018~8; l8!B ; 
0.005; ( 023jJ ; 

! 

IOV 
IOpJ ’ 
10,u j 

7J 
IO’U 
IO’U 
IO’UI 
12; 
IO 
IO’U 
10,u 

lyJ/ 

/ 

1;d l:l! 1’u 
Ill1 

IjJ 
1;U 1:lJ 

, i 
IU 1;u 

CU, 
‘,U. 1U 

‘.U, IU 
I’U 1:tJ 
1,U CU, 

’ u 
IU I’U 

2 IU IU 
I’U’ 1 u IU 
1’u 1 u. 
l]UJ l]Uj 

1 u, IU 
IU 
1’t.l 

I,” 

l,” l,” 1.L 1.L 

f 1 f 1 
‘,“, 

1 1 i i 

0.21 ;u 
0.01~ u 

0.21 (u 
O.OliU 

0.1;u 
I’U 
1;tJ 

0.0141B 
0.002: J 

0.22; u ; 
0.011 ju 1 

0.11 :u ‘1 
l.l{U I 

vu, 
0.061 ’ 6 : 
0.003;J / 

t 

2416 / 
I:& 

1418 
0.21 IU 

II’U; 
180iB ; 

2.ljU 
18018 

208; : 58; 
7.1 ,B 

0.54)u ; 
7.818 

0.037 ; J 

SVOA(UGIL) 
Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Fluoranthene 
Naphthalene 
Phenanthrene 
Pyrene 

O.llU 
1;u 
1U 

o.o12:l3 
0.005\ 

- 

NA Not analyzed 
J _ Reporter’ p is estimated 
U - Anal’@ !tected 

\ 
/ 1 
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&, .c 

Tai+= k-2-4 
Analytical Results for Consti Detected m Groundwaterata 

s., 1 
NAS Oceana 

,, -\, 

AnalyteName 
VOA(UG/L) 

,OWOl-MW07D-ROI ~ (~WOI-MW08-ROI I j~OWOl-MW0~D-~OI ) !qWol-PZOI-ROl 1 [OWOI-PZ02-ROI 1 /OWOl-PZO2P-ROl 1 OWOI-~ZO~-ROI I 
~ I 

1 

1 ,I -Dichloroethane : I!U 
1,3,5-Trimethylbenzene 

IjUi 
1u 1;tJf 

qu; 

Benzene 1’lJl 11J 
IIt./ 
llU/ 

Cumene 1u l:uI I;& 
Ethylbenzene 1’lJ 
Toluene I’U 
Trichloroethene I’U 
Xylene, total 1’u 
n-Propylbenzene ‘,U 
o-Xylene ‘,U 
p-lsopropyltoluene 1u 
set-Butylbenzene 1u 

1’U: 
1iU; 
1:u; 
vu, 

‘,U* 
‘,U. 
I’U 
l/U 

SVOA(UG/L) 
Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Fluoranthene 
Naphthalene 
Phenanthrene 
Pyrene 

I &J 
11U; 

,lJ 
3; / 

1:lJ 

I’U 31 1; 1 
1.U 

I’UI 1 4 1 

‘,U l’l 
1,UI ,/U! 

IU 

‘.U 
1 U! 
1’u 

IIU: 1U 

Gu’ 
IJ d! / 5 ‘.J 

I;& 
vu! 

I$’ ‘,U 

2; ) 
1;Ui ‘*U 
4; : 5. 

: 

IGil, 
1o’u 

6;J 
lOmU 
17’ 

35! 
lO(U 
661 
1o;u 

11; 
IOIU 
IO~U 

, 

I 

0.21 :u 
0.01 ;l! 

0.1 ,u 
2.4 

1’u 
0.35! 

0.005’u 

0.2;u : 
O.Ol)U I 

0.1,u: 
1:u; 

‘,U, 
O.O161B, 
o.o05ju, 

; 

0.13.J ; 0.15;J ’ 0.096 J 9.2’6 
0.01 $I, 0.011~u: 0.01 u O.ll’U 

0.2 
1;u 

0.11 JU 
6.2, i 

0.1 ‘u 

1lU 
2.3; 

l.l’U 
85’0 

o.o52$J; 1 0.053 18, (U 1 22 101u 

0.0051u 

0.051 ‘u 

0.003 I J o.o05$J 

1 
2.5jB 

i 
! ; , 

0.053 I u 

NA Not analyzed 
J - Reported value is estimated 
U - Anaiyte not detected 

Page 6 of 7 



Table A-2-4 

~~~~~~~~~~ R~WI~S for cmmmts Detected in Gmndwaterata 
SWMU 1 

NAS Ocearra 

1 AnalfleName ~owol-PZ0~-R01 ! \O~WO~-~~O~-ROI I \OWl-MWIO-R01 

I NA - Not analyzed 

/ 

J Fieporte~ 
U Analytf 

ye IS esmated 
hected 

I ,3,sTrimethylbenzene 



NAS oceana 

? (MGKG) 
oethane 

,$SBlO I ~1-%311 , ,I-5812 11.SB13 ,l-SB13FD l-5814 ‘l-5815 I il-SE16 , Al-SBl7 I !l-SB18 
i I I ( 

_. I 
>thalene 

( 
) ! i ; 

, 1 , I I 
(’ 

2-Methvlnaphthalene 34lz 12s= 451= 2.9’~ 6.3’= I I 
I 

I I 
, ~ 

I 1 
, ~ ~ 

I , 

, I ! , 

Acetone _ 
alpha-Chiort Jiane 

2.1Ib~ 2.3/b ( 2.2lb 
! I 

I 
0.023;= O.O19ib( O.Ol;jb I O.OlZ!b 

Aluminum 143001= 
I ( 

Antimony 
I 22cq= 7130(=! 

Aroclor-1254 
: 3.6/b I / 17 

! 

Aroclor- 1260 
ArSeK- 
FiLxK 
Benzene 

0.007ij ~ 

i ( 

3!b : 29.1ibl ! 29&b : 239jb ; 51.11= 52.5 t= 43.5!b! , ) 

Benzo (a) anthrocene 
, , ’ I , 0.004)j ) , , 

)I ) 
, 

I 
Be ” 

! 
‘MO (a) pvrene 

Be 

-7. 

‘“20 (b) fluoranthene 
i , l.lI=I I i- 

Berm (9. h. i) perylene 3 
) I 

I 
0.97!=i 

7 
, , 0.88~~ ~ ; , 

Benzo(a)anthracene i ’ ; 0.69:~ ~ 

Beryllium mb ( 0.17lb I I O7Rihl 
~ I ( , 

his @Ethylhexyl)phthalate I I ___ _ 0.39’b I 
l___f 

0.56;b 0.45ib i ’ ~ 
; I v 

I 

Cadmium IT 
, 

Calcium : 4481b j 
1,31= : : 

1 , 

2841b : 
i ) 

Carbon Disulfide 
63.4lb 142lb; 234!b 1 3442 b’ 

I 
-1: iI ;- 

Chloroform , I- 
i 

Chromium 2.91= : 14,2i=, lO.ll= 34.3;= ) 
I I 

8.5/= 13.9: 
, , , 

glrpne : 
, ( 

23.7;= ; 

I.l(b ( 
: 1 I 

‘it 
I 

1.3’b 2.3:b) 
1; i 

i 70.8!= 1 
Jlt 

k?r 
3.4lb 

571b O7h:h ~ AS’hJ 6.7i= 6.611 ( 
2.8;bJ I I 

-& __~~ irButvlphthalate I 
5.8/b i , 

) ‘8 

Dibenzo (a. h) anthracene 

II-;,, 

Dil oenzofuran 
B- 

Diethylphthalate 
, I 

I I 

Ethylbenzene 
I I 

4(= ( 0.4&j , 
1 

Fluoranthene 
6.4iz I 1.8;=! 

I 
1.3!= ~ 

I ~ , I ’ 
Fluorene I / 

0.44;= I I : 

&xachiorinated-Diben zo Furans (Total)1 L71_____l___r_ / !I 

@no (1.2.3-cd) pyrene II I I 

8554X= 28601~ 3361= 5440, = 
II 

P 
8360’~ 1.5400:= 

42.3,= 1.1 = 0.78:~ 9.6:~ 
: 

, 
a.9(= 

404lb 651b 815;b, 10701t 
a.1 := I 

40.1 I= 
1 1140 b 

11.6;~ 2.3,b 16.7 =, 
1230;~ , ,, ; ,, 

!9’= 
0.05;b 

18.1 = 
O.O5!b 0.04/b 0.05:bN 

22.61~ , 

0.38ljb, O.%;jb, 
O.O4(b 

0.67(jb, 0.72:b, 
31’= 

0.25’jt 
0.05,b 0.04:b: 

1, 0.19ijbI 

I;E$kL- 10.3,= 3.8 b 6.3 b 10.3’Z 
( , : 

8&b 7.11b1 I 

179!b 296’b 186’= 491 b 642lb 782 b 549Ib 

0.62;b 
0.52 = 

--__-- 169:b 191 ‘b 197;= 1861~’ 409.b 241 lb 43w 

Sulfide 3 
: ~ 0.006:j 

, 
, 

I .,, 
Toluene 

-- 

,Total P+ofeum Hydrocarbons 

pL-g?cL)-- 
-- 

,. - 

, 
0.83 j 0.27li 6.6 = 

i 
0.003,j , 

4b 
1 : 

7.9mb 1.6 = 13.7 = 19.81~ 52.2,= 
I 

13 = 2.9 = 44 = 8.3 = 6.1’~ 
12.1 =, ~ 

117’Z 26.1’= 16.7’~ 
0.002 j 0.003j i 

25.1,~ 23.5~ 24.41~’ I 



ParamName (MGIKG) 

1, 
1 

l-%19 ‘1-5521 l-SE22 1 -SB22 FD 1 -SB23 1.SB24 1 -SB25 ‘lSB29 , ,I-SB29FD ~ l-%30 1 

1 
Echloroethene (tOtal) 
-Methyinapth~lene 

~-Jutanone 

2.Methyinaphtholene 

I - 
10 = 12’= 44 = 401=, 

4X-DDE -__ 
4 4,-DDE i- .--___I_~ 
4.4’.DD1 

0.042 j 0.033,j O.Oll!i ( O.O13(b 

alpha-Chlotdane I I 
- - ~--- 

Aluminum Pi ---I_ 
Antimony I 
&I& 254 , 

Aroclor-1260 
- __(;, 

I ._ ~__-__-~ 
Arsenic - 
Barium 
Benzene o.Oq= - o.orwj 

~enro (a) anthracene 8’ -- 
, 

Benz0 (a) Pyrene ______A---- - 
Engo (b) fluoranthene - _ -- -- 
Benzo (ah& peiyiene__ I i ~-~-- 
Benzo (k) fluoranthene - ‘, 

I 
Benzo(a)anthracene _-- 
Beryllium ~ 
~~(~-~ii$j$%Aate I _-A-_ 
Cadmium -__- _______-m 
Calcium , 
??GEaGm- OSW,i 0.007;j 0.005 j O.OWJ __ .- 
Chloroform I 1 I i 11 : 

) ) Chromium 
Chrysene ) 

1 
~~ / 

I ,-. coo__, \ 
.gwwr I 

- 
Di-n-Butyiphthalate ! 

Dibenzo (a, h) anthracene , 
~-- , 
Dibenzofuran __- 
Diethylphthalate I : 
Ethylbenzene 0.14;j 0.21 ;i 0.007 = a.oo2,j 0.86:=, 1.2!=, 
~~_-- - 
Fiuoronthene - 
Fluorene I 

Hexachiorinated-Dibenzo Furans (rota!) 
lndeno (1.2.3-c@ pyrene 

___-- 
29900 = 4270 = 

0.012 = 0.98 dj 2.1 dj 0.028 = 0.008 = 4.8 = 5.2’= .*,. 

/Zinc 



P~Name (MG/KG) 
1.J 

1 -S&30 FD 
‘&$ethane 

l-5831 MB32 1 -SB7 I-SBB l-S89 I-SB9FD ‘l-SST ‘,.SS2 

I.? 
ll-ss3 I ‘l-%4 

oroethene (total) 
I’ 

jj?einvKpthalene ‘, 

2-Butanone 
- I - ( 

2-Methvlnaphthalene ’ 0.072,~ ( 
0.066 

4,4,-DDE 
: 

I1 ,- 

gmF 
o.o,8=T 

121= ) I i A-o.21 - 

o.o02i= 
( 

4,4’-DDl 
&~~phthene 

O.OR+ : 
__- 

Acetone ~-__ 
alpha-Chlordane 

0.013 b: 0.0161b’ 0.066 = 0.022!= O.ll’= 0.121= 0.02(=’ 0.008lj - 

Aluminum 
- 

P_ntimony 
1010;= 

Aroclor-1254 - 
1 , - 

&odor- 1260 

13:b; 
-__ I 0.1 

Arsenic 
-- 
Banum 

1.&b, 1.3;b, 2.1 It 

Benzene 
Eenzo (a) anthracene 
Benz0 (a) pyrene 0.19 
~__- 
Benzo (b)c ’ ~ 0.23 

Benm (g.h.i) perylene 
8, ( 

Benzo (k) fluoranthene 
I 

0.2 

,I 
B!--- 0.22’= I 0.1: 

Be_ryllium 
b~Ethylhexvl)phthal~e 

O.l& 0.08 b 0.52 b- 0.74ib 
048j 2.81= : 

0.49113: O.!%b ~ 
I 

Cadmium 
Calcium 

0.72 b, 
126,b 

1.3!= 

Carbon Disulfide ---___ 
Chloroform 

O.Ol’j 
I 10801~ 10SOib ~ ( 

Chromum p 

-- 
, 

Chrysene 
COP’ ; ( 

I 

I.& i 
I 

, , 0.29: 

cc 

pi%, - 

: 

.&hthalate 
55.9;= 1 2.3% 

Dibe&o (a. h) anthracene 
I 0.2: 

Dibenzofuran 
: 

, I 

Dlethvlphthalate / i 
1.2Ij 1 o..%j 05f hi I ( 

Ethylbenzene 
;I J 

-2 ! I 

rluoranthene 
0.001 

&orene 0.73lj 
0.471: __ 

~exachlonnated-Dibenzo Furons (Total) 
lndeno (1,2.3-d) pvrene 

0.0amxI31c 

ion 
Lead 

1290~. 

GaLi---- 
138 = 1.7 = 29.6 = 

~-__~ 
Manganese 

___ 151 5 
ia~^_~-.--.--- 10.6= _ 

0.23;j i?.46,j 
= I 0.34;= 0.75 

0035/j 

1 
0.17'= I 

6140!=1 173m;= 
0.151x ZJiT 

~ 

16~~ 45$= 32.7'= 
961 b. B76lb 

-~ 

t 

~“~eriury 
Methvlene Chloride _-__ 
Nonhthnbne 

0.04 b 
27.5,~' 36.7'~ 

O.OO4’j 
0.14’C 

0.005ij 
O.Obib 

0.038'=' 0.011 = 0.031 )b 
O.O9’b, 0.231~ 

r/l ^ 0.0311b 0.028lb, 0.017;b : 
, 
,: : 0.13 

bl 8.4/b ’ 

-.-, ,- ~-.-1L 
Nickel 

LI’= 1.2,) 3.9:= 
-__ 

PIi 
11.7’= 11 = 13.21~ 

-__ 
Phenonthrene 

- 
~_ 

Potassium 
0.52,j 

Pyrene 
-7 

sqes- 
Sodium 

-- 

Styrene 
180 b, 

sul~~e~---~~.-~--~- 

T~irachloroethene 
18.5 =, 5.2 = 

Ti_n -__ -__ 
T-i, Î ^̂  -~__ 27.5 b 4.3 b n-n*, ^^^^. 

0.24’1 067 

0.37 : 
0.65 h - ;- 
251 b 

IVI.b r~tI”I~“II, nyur”cx,lrDons i/b = 
5.2 b 

0.002 j 2.8 b 25.6,~ 
0.047,= 0.057 > 34.4 = 33.6,= 52.9,~ -85.1 = : 
4,“6:,- 



‘- , 

-, 



Table A-3-l 
Statistical Analysis for Constituents Detected in Surface Soil 

SWMU 1 
NAS Oceana 

Chemical Maximum Maximum Unfts Location 

Concentratic QuaIltier of Maximum 

Concentration 

I11 .2-Tnchloroethane 

1.2.Dichloroethene (total) 

I-Methylnaphthalene 

~~Me~yinaphthalene 

Acenaphthene 

ACetO”e 

alpha-Chlordane 

Aluminum 

Antimony 

Arsenic 

Bat-turn 

Benzo(a)anthraoene 

~e”zo(a)pyrene 

Be”za(b)fluoranfhene 

Benzo(ghi)petyle”e 

Benzo(k)fluora”thene 

Beryllium 

Cadmium 

Calcium 

Cation Disutfide 

Chromium. Total 

Chrysene 

Cobalt 

copper 

DDE 

Diethylphthalate 

Ethylbenzene 

Fluoranthene 

FtUOre”e 

t”de”o(l,2.3c,d)pyrene 

IrOn 

Lead 

Magnesium 

Manganese 

Methyl ethyl ketone (2.Butanone) 

Methylene Chloride 

Naphthalene 

Nickel 

PCB-1254 

Phenanthrene 

Potassium 

pyrene 

Selenium 

SOdlLN 

TOlUe”e 

Vanadrum 

c-.-~.----- ~~ ~~~ ~~~ 
2.ooE-03 L MG/KG OWOI-ss09 

Z.OOE-03 L MG/KG sso9 

6.60E.02 MG/KG l-554 

ZIOE-01 MGKG I-554 

8 6OE-02 MGIKG l-557 

Z.OOE-OZ MGIKG 1 -SSP 

1.50E.03 J MGIKG OWot-SSo9 

1.57E+04 MGiKG I-SSI 

5.90E+OO MGIKG l-552 

3.50E+OO MGlKG l-552 

7 SEE+01 MGIKG I-ss2 

2.2OE-01 MWKG 1 -ss3 

2.30E-01 MG/KG 1 -ss2 

Z.OOE-01 MGKG l-552 

1 30E-01 MWKG .~~~._ 1 ss2 

2 20E-01 MGKG 1 -ss2 

5.40E.01 B’ MG/KG I-552 

1.30E+OO MG/KG l-552 - 
1.08&03 MGiKG 1-SSl 

S.OOE-03 MGIKG l-SSI 

2 0E+01 MGlKG I-SSP 

2.90E-01 MGKG l-552 

3.90EeOO B’ MGJKG 1 as2 

1.31E+Oi MGKG I-SSI 

7.3OE-34 J MGIKG OWOl -SSos 

4.80E-02 J MGKG OWoi-sSo9 

1 OOE-03 J MG/KG es1 

4 70E-01 MGIKG 1 as2 

3.50E-O-2 J MG/KG I-SS2 

I .70E-01 MOKG I -ss2 

173E*O4 MGlKG 1 -ssz 

4.55E+Ol MGIKG 1-SSI 

9.61 E+02 B’ MGKG ISSI 

3.67E+Ol MGIKG 1 -ssz 
2.30E-01 MGIKG l-552 

7.2OE-02 MGIKG l-%1 

2.80E-M B’ MGiKG l-s81 

1 30E-01 MG/KG 1 -ss4 

9 5OE+OO B’ MG/KG I-ss1 

140E-01 MG/KG I-SSI 

2 6OE-01 MG/KG l-552 

6.66E+02 B- MGiKG vss1 

3 7OE-31 MOKG l-S.52 

870E-01 B’ MG,KG l-552 

262E+02 B’ MG,KG 1 -ssz 

2 50E-02 MGKG I-ss1 

Xylenes, ma, 

Zinc 



Table A-3-2 
Statistcal Evaluation for Constituents Detected in Surlace Water 

SWMU 1 
NAS Oceana 



Tab\ J 
Statistical Analysis for Cons,.-nts Detected I” Sediment 

SWMU 1 
NAS Oceana 



2 
5 



- 



/ \, 

TABLE 1 

SELECTION OF EXPOSURE PATHW,4YS 

SWM” 1 at NAS ocean* 



Resident 



,.--.. 

‘;, 

. , 



- 

I 

A 

- 

N/A 

N/A 

N/A 

WA 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 



- - 

POfe”t,Bl 
\RARm3C 
scurce I - 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

& - 

- 
l- ‘1 E 

- 
I 

- 
I 
E 

- 

- 
1 I. I c 

Maximum ,1 

:onCe”tratlo” 

- 
5.7TT+o* 

5&E-01 

2 81Ecol 

1.90~~02 

8 7SE0, 

2 OOE-01 

5 72Et03 

1.20Etoo 

4 ZOE-02 

,.33E+03 

4 32E+03 

6 GE+01 

5.2OE-02 

8 OOE.03 

8.66E10.3 

1 .ooE+oo 
- - 

Ml”l”l”rn ,I 

:oncen,rat,on 

- 
3 71 E+02 

5.04&01 

2.65Et01 

,.2OE-02 

4 S5E-01 

2.00E.0, 

6 29E+03 

7,20E-01 

2 iOE-02 

,.26E+03 

4 13Et03 

6 24E+01 

3 IOE-02 

O.OOE-03 

8 1x+03 

,.20E+oo 
- 

COPC 

Flag 

- 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

& 

- 
3.7E+04 N 

,.sE+03 N 

*SE+03 N 

9.2E.w c 

9.2501 c 

l.,E+OO c 

NA 

l.lEt02 N 

92E101 c 

l.,E+04 N 

NA 

73302 N 

18E102 N 

1.8Et02 N 

NA 

2.68*02 N 
- 

Value 

NA 

NA 

rd.4 

NA 

NA 

rd.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

J 

J 

J 

J 

J 

J 

J 

J 

J 



2 OOE-03 

Z.OOE-03 

Z.OOE-03 

Z.OOE-03 

2 OOE-03 

4 OOE-03 

ZOOE-03 
2 40E-02 

754E+02 

5.30E+OO 

7.4cE+oo 

4.70E-02 

? WE+00 

2 GE-01 

2.30E-01 
1 OOE-03 

2 OOE-03 

1 s6Et02 

4 00503 

2 OOE-03 

2.00E-03 

Z.OOE-03 

Z.OOE-03 

2 OOE+OO 

WOE-02 

,.*oE+oo 

l.ZOE-01 

7.05E-01 

5.52E+03 

,.70E+00 

9aE+01 
7 

I dGIKG SDODP OWOl- 

OWOI-SD09 OWOl 

I- 
SDOSP owot- 

S0100W01-SO11 

dG,KG OWOl-SO12 

OWOI-SD09 OWOl 
SDOSP OWOI- 

vlG,KG SD10 OWOI-SD11 

UIGKG OWOl-SDOSP 

YlGiKG owo1e3oosP 

VlGiKG OWOI-SDOSP 

VlGiKG SDODP 

UGKG OWOl-SD12 

WGKG OWOl-SD10 

WGKG OWOI-SD12 

WGKG OWOI-SD12 

MGiKG OWOl-SD,, 

MG/KG owo1-sDo9P 

MG/KG 0W0,.S011 

MGKG OWOI-sD1P 

MGMG OWOI-SDOSP 

MGKG OWOI-mow 

MGKG OWOI-SD10 

MGKG OWOl-SD,2 

MGKG OWO1-sDO%= 

MGNG SOOSP OWOI- 

MGKG SDOSP 

MGKG OWOI-SD11 

MGiKG OWOI-SO10 

MGiKG OWO1-so11 

MGKG OWO1-soIP 

MGKG OWOl-so12 

MGKG OWOI-so12 

MGKG OWOl-sD1P 

MGKG owo1-sD12 

MGKG OWOl-so10 

Limits 

2 OOE-03 N/A 22E+04 N 
- - 

WA NIA 

2 OOE-03 NIA 1 ,E+Oz c NIA NIA 

2 OOE-03 

2 00503 

2 OOE-03 

&OOE-03 

ZOOE-03 

2 40E-02 

,.54E+02 

53OEt00 

7 40EiOO 

4.,OE-02 

2.97E+00 

2 40E-01 

2.30E-01 

1 OOE-03 

2 OOE-03 

1.8OEt02 

4.0G03 

2 00503 

2.00E-03 

Z.OOE-03 

2 OOE-03 

200E+00 

57OPO2 

,.80E+00 

1 20E-0, 

7.05E-01 

5 52Et03 

,.70E+oo 

9.98Et01 

WA 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NM 

N/A 

NIA 

NIA 

NIA 

NIA 

WA 

WA -- -- 

7lE+03 N 

l.iE+Ol c 

7oF+ol c 

70Et02 N 

9.4E+01 c 

7E+03 N 

,s+04 N 

4.3E+00 c 

55E+03 N 

8.7E+OO c 

87E+oo c 

23Et03 N 

10E+02 N 

1 OE+O2 c 

l.lE+oz N 

N/A 

7c+03 N 

4.SE+01 c 

l.SE+03 N 

2.2E103 c 

4.SE+02 c 

2.x+02 ix 

.S.,E+Llz c 

31Ei03 E! 

63E+04 N 

3.1E103 N 

2.3E+04 N 

NIA 

NIA 

N/A N/A 

N/A NI.4 

NIA NIA 

N/A NIA 

NIA N/A 

N/A NIA 

NIA WA 

NIA NIA 

NIA WA 

NIA N/A 

N/A WA 

WA NIA 

NIA WA 
NM NIA 

NIA NIA 

NIA NIA 

NIA WA 

NIA NIA 

NIA NIA 

NIA NIA 

NIA N/A 

NIA N/A 

NIA NIA 

N/A NIA 

NIA NIA 

NIA NIA 

NIA NIA 

4 OE+O AL 

NIA NIA 
- - 

- 

c 

I 

: i 

- 

= 

OF? 

%lg 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YE: 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

- 

:R 

I 

c 

0 

SSL 

SSL 

SSL 

BSL 

SSL 

SSL 

SSL 

SSL 

ASL 

SSL 

SSL 

SSL 

SSL 

SSL 

SSL 

SSL 

NUT 

SSL 

6% 

SSL 

SSL 

SSL 

BSL 

SSL 

SSL 

SSL 

SSL 

SSL 

SSL 

NUT 



= 

:oP 

Flat 

= 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

= 

- 
I; : A 

I - 

MinImum [l 

:oncentramn 

- 

2 90E+00 

5.90802 

1 !38E-03 

7 to501 

ZOOE-03 

1.20E+oa 

1 OOE-03 

MGKG OWO1-SD12 

MGKG OWOI-SO,, 

MGKG OWOI-SD11 

MGKG OWOIemO 

MGKG SDOSP OWOl- 

MGKG OWOI-so11 

MGMG owo1-sooQP 

1ce for CERCLA sites and F 

source 

- 

NIA 

WA 

NIA 

NIA 

NIA 

NIA 

N/A 

1 QoE*ol 

L 590bO2 

J 9 20502 

J ,.lOE-01 

J ZOOE-03 

J *.,oE+oO 

J 2 OOE-03 

ME+03 N NIA N/A 

Ndl.4 

N/A 

NIA 

NIA 

N/A 

N/A 

?.sE+03 N NIA 

2.3E+03 N N/A 

3E+02 N N/A 

4.,E+o, N NIA 

5.5Ei02 N N/A 

‘WE+00 c NIA 

.._ 



Table 2 4 

Occ”rre”ce, o,s,nb”t,o”, an* Selection Of Chemicals Of ment,a concern 

NAS oceana-SWMU t 

- 
I 

CAS chemical 

Number 

- 

I 

c 

- 

- 
1 00E+00 

3 00E+00 

9 60502 

,.00E+00 

%.30E-01 

ZOOE-01 

1 ooE+oo 

4 00E+00 

2.30Etoo 

1.30Etol 

2 OOE+OO 

,.00E+00 

3 SOE-01 

1 00E+OO 

2.00503 

2 ooE+oo 

1 00E+OO 

1.00E+oo 

.OOE+Oo 1 

1 ooE+oo 

5 00E+OO 

150E-01 

6.00E+oo 

2 30E.01 

XOOE-01 

7.00E+oo 

1 70Et01 

6 50E+00 

2 o*E+o% 

1.00E+Ol 

1 1 lE+o, 

3.50E.01 

2 OoEtoo 

2.30E-01 

5.00E+00 

3 soE+ol 

1 o&*oo 

6 60Ei01 

M 

1 

c 

- 

J “GL OWOI-PLO.%ROI 

L “G,,. OWOI-MWOCROI 

J UGL 0W0,-PZ0%-R01 

J UG,L OWOI-PZOB-RO, 

“G,L OWOI-MWOsw=xl1 

“GiL OWOl-PZOl-R”I 

J UG,L OWOI-MWO‘wROl 

UGiL OWOI-PZOJ-ROI 

“GL OWOI-MWOSD-R01 

“GL. OWOI-MWO4PROI 

“G,L OWO,.MWOW-ROI 

W/L 0W01-PZ03-R01 

“G/L OWO14WO7D-ROI 

UGL OWOl-Pi!OCROl 

J “GL OWOI-MW04-ROT 

“GL OWO,.PLOEP-ROl 

“GL OWOI-PZOJ-ROI 

J “GlL OWOI-MWOZ-ROI 

“GIL OWOl-PZOS-ROI - 

1 OOE boo 

5.00E+oo 

1 50501 

6.00E+oo 

2.30E-01 

2 OOE-01 

7 ooE+oo 

,.,OE+Ol 

s.soE+oo 

2.08Eto2 

,.00E+01 

1.10EtOl 

3 SOE-01 

2 OOE+OO 

2 30E-01 

5.00E+oo 

3.50EI-01 

1.00E+oo 

6.60E+Ol 

- 

!] s 

I 

- 

- 
I $1 
I 
T, 

- 

acrground ,3 

“SlUB 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 
s.oE+ol N 

12Et00 N 

3iY+01 N 

3 2E-01 c 

WE-02 c 

9 ZE-03 c 

6 FE+01 N 

1 x+02 N 

MEi02 N 

&SE-01 N 

6 ,E+OO N 

1.2EtO3 N 

l.SE+Ol N 

S.OEt01 N 

1 FE+01 N 

6 lE+oo N 

TOE+01 N 

mEto c 

,.2E+03 N 
- 

- 
I 1 
I 
A 

- 

- 

We”&4 

RARITS~ 

“he 

- 
NA 

NA 

NA 

s.OE+oo 

NA 

Z.OE-01 

NA 

7.OEi02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 OE+03 

5 0E+00 

1 0E+04 
_II 

- 
I 
: A 

- 

- 

POte”tld 
RARrrSC 
sawce 

- 
NA 
NA 
NA 
MCL 
NA 
MCL 
NA 
MCL 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

MCL 

MCL 

MCL 
I_ 

- = 

OPC : F 
Tl2.Q 

I 

c 

= 
NO 

ES 

NO 

ES 

{ES 

ES 

NO 

NO 

NO 

ES 

ES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
zzz - 



- 
‘I B 
I 

- 

- 

c 

I 

- 





Medium-Specific Exposure i Concentration Summary 

NAS Oceana - SWMU 1 

i 

1, 
A 

A, 

A 

6 

C 

111 

M 

N 

P’ 

Chemical 

of 

POt6Xltlal 

CO”CW” 

1,2-Trichloroethane 

luminum 

ntimony 

rsenic 

enzo(a)pyrene 

hromium, Total 

3” 

ethylene Chlnnde 

apthalene 

66.1254 

Scenario Timeframe: Current 

Exposure Medium: Surface SolI - 
I 

Units Arithmetic 

Meall 

===I==- 
MGlKG 2 OOE-03 

MG/KG 1.20E+04 

MGIKG 2 73E+OO 

MGJKG 2.43E+OO 

MGIKG 

MGIKG 1.53E-03 

MGIKG 8.81 E+03 

MGIKG 1.72E-02 

MGIKG 5.98E-02 

MGIKG 5.78E-02 

~aximurr concemra~,on conserval~vely used as exp 

95% UCL Of 

Normal 

Data 

f 

f 
* 

1.45E.01 

1 13E-01 

re point cone ation because 

naximun 1 
Qualifier i 

L 

I 
small sample we 

Reasonable Maximum Exposure 

Medium 

EPC 

Statistic 

Medium 

EPC 

Rationale 

Max’ W-Test (5) 2.00E-03 

Max* W-Test (5) 1.57Et04 

Max* W-Test (5) 5.90E+OO 

Max’ W-Test (5) 3.5OE+OO 

Max’ W-Test (5) 1.45E-01 

Max* W-Test (5) 2.06E+Ol 

Max* W-Test (5) I .73E+04 

M& W-Test (5) 2 EOE-02 

Max W-Test (2) l.l3E-01 

Max* W-Test (5) 1.40E-01 

Central Tendency 

Max’ 

M.& 

Max’ 

Max’ 

M&X’ 

Max* 

M3.X’ 

M&X’ 

MZIX 

Max’ 

W-Test (5) 

W-Test (5) 

W-Test (5) 

W-Test (5) 

W-Test (5) 

W-Test (5) 

W-Test (5) 

W-Test (5) 

W-Test (2) 

W-Test (5) 

Full statistics for data included in Appendix C 

W -Test: Developed by Shapiro and Wllk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive g2&5.7-OSj, May 1 gg2 

Options: Maximum Detected Value (Max): 95% UCL of Normal Data (95% UCL-N): 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(I) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Higher of normal or log-transformed value used for EPC. 

(5) Maximum concentration used because of the small sample size. 



Table 3.2 

Medium-Specific Exposure Point Concentration Summary 

NAS Oceana - SWMU 1 

Scenario Timeframe: Current/Future 

Mc iium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Drainage ditch along west side of site I 

MG/KG 2.03E+OO 
I I 

4.81E+OO 

zIhlauimum/l Reasonable Maximum Exposure ( Centri Tendency 

MG/KG 5.30E+OO Max W. Test (2) 5.30E+OO Max 

I 
I - 

Medium 

EPC 

Rationale 

W - Test (2) 

Full statistics for data included in Appendix C. 

For non-detects, 112 sample quantitation limit was used as a proxy concentration: for duplicate sample results, the maximum value was used in the calculation 

W Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9235.7-091, May ,992. 

Options: Maximum Detected Value (Max): 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally distributed. 



Table 3.3 

Medium-Specific Exposure Point Concentration Summary 

NAS Oceana-SWMU 1 

Exposure Medium: Groundwater 

Exposure Point: Columbia Aquifer - Tap Water 
II 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

,3,5-Trimethylbenzene UG/L 1.44E+OO 2.20E+OO 5.00E+OO L UGlL 2.47E+OO 95% UCL-T W -Test (1) 2.47E+OO 95% UCL-T W -Test (1) 

enzene UGIL 1.44E+OO 2.15E+OO 6.00E+OO J UGlL 2.3lE+OO 95% UCL-T W -Test (1) 2.31E+OO 95% UCL-T W -Test (1) 

enzo(a)anthracene UGIL 9.25E-02 1.69E-01 2.30E-01 UG/L 2.3OE-01 Max W - Test (2) 2.30E-01 Max W-Test (2) 

enzo(a)pyrene UGIL 614E-01 157E+OO 2.00E-01 UG/L 2.00E-01 Max W - Test (2) 2.00E-01 Max W-Test (2) 

aphthalene UGIL 3.llE+Ol 5.79E+Ol 2.08E+02 UG/ 2.08E+02 Max W - Test (2) 2.06E+O2 Max W -Test (2) 

.Propylbenzene UGIL 2.26E+OO 3.49E+OO 1 .OOE+Ol UG/L 5.23E+OO 95% UCL-T W - Test (1) 523E+OO 95% UCL-T W-Test (1) 

Full statistics for data included in Appendix C. 

For non-detects, i/2 sample quantitation limit was used as a proxy concentration: for duplicate sample results, the maximum value was used in the calculation, 

W - Test: Developed by Shapiro and Wilk. refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9265.7.961, May t gg2 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Higher of normal or log-transformed value used for EPC. 



Table 3 4 

Medium-Specific Exposure Point Concentration Summary 

NAS Oceana - SWMU 1 

ScenarioTimeframe~ Current/Future 

n 

I/ Chemical 

t,t,P-Trichloroethane 

I-Methylnaphthalene 

2.Methylnaphthalene 

ACetOne 

Aluminum 

Antimony 

Arsenic 

Emzene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Chromium. total 

Dibenz(a,h)ant~racene 

Dibenzofuran 

Ethylbenzene 

Indeno(f .2,3-c,d)pyrene 

ircln 

MethylBne Chloride 

Napthalene 

PCS-1 254 

TOlUene 

Xylenes, total 

Units Arithmetic 

Mean 

lG/KG *’ 

AG/KG 2 99E+OO 

,fG/KG 7 64E+OO 

AGIKG 1 OOE-01 

RGIKG 6 2lEc03 

AGIKG 2.87E+OO 

JG/KG 1.45E+OO 

AGIKG I OOE-01 

JG/KG 1 68E+OO 

AG/KG 1 68E+OO 

vlG/KG 1.49EiOi 

IIIGIKG 1 64E+OO 

dG/KG ** 

vfG/KG 4.62E.01 

vfG/KG ,.68E+OO 

vlG/KG 6.65E+03 

vlG/KG ,.24E-01 

vlG/KG 3 64E-100 

vfG/KG 2,40E-02 

vfG/KG 2 99E-01 

vfG/KG 2 47E+OO 

5% UCL of Maximum 

Normal Detected 

Data oncentration 

f. 

5.15E+OO 

,.22E+Ol 

6 77E-01 

1 23E+O4 

4 70E+OO 

1 96E+OO 

,.62E-01 

3.05E+OO 

3.05E+OO 

1.93E+Ol 

3.01 E+OO 
.I 

8 74E-01 

3 05E+OO 

9 95E+03 

2 OOE-01 

5 97E+OO 

4.32E-02 

6 71 E-01 

4.97E+OO 

2.00E-03 

3.00E+Oi 

4.50E+Ot 

2 30E+Otl 

2.20E+04 

,.30E+Oi 

3.50E+OO 

9.00E-03 

1 iOE+OO 

9.70E-01 

4 POE+00 

2.60E-01 

1,20E+OO 

6.40E+OO 

l.lOE+OO 

,.73E+04 

7.2OE-01 

3.lOE+Ol 

1 40E-01 

6.6OE+OO 

4 40E+Ol 

laximun 

lualifler 

- 

B 

B 

- 
T 

UnitS IptJ--kg 

MGiKG 2 OOE-03 Max’” 

MG/KG 3.00E+Oi MZIX 

MG/KG 4SOE+Oi MC% 

MGrUG 2 30E+OO Max 

MGKG 2 2OE+O4 Max 

MGiKG 7.46E+OO 95% UCL-1 

MG/KG 2 41 E+OO 95% UCL-1 

MG/KG 9.00E-03 Max 

MG/KG l.lOE+OO M8X 

MG/KG 9.70E-01 MC% 

MG/KG 2,44E+Oi 95% UCL-1 

MG/KG 2.60E-01 Max 

MGiKG l.YOE+OO M?X” 

MGiKG 6.40E+OO M&X 

MG/KG l.lOE+OO Max 

MGiKG 1.73E+04 MC% 

MG/KG 4.6tE-01 95% UCL-- 

MG/KG 3 IOEcOi MEM 

MG/KG 4.32E-02 95% UCI -F 

MGIKG I 66E+OO 95% UCL-‘ 

MGKG 4 40E+Ot Max 

r 

- 

Medium 

EPC 

Rationale 
- 

W-Test (5) 

W-Test (2) 

W-Test (2) 

W-Test (2) 

W-Test (2) 

W-Test (1) 

W-Test (1) 

W-Test (2) 

W-Test (2) 

W-Test (2) 

W-Test (I) 

W-Test (2) 

W-Test (5) 

W-Test (2) 

W-Test (2) 

W-Test (2) 

W-Test (4) 

W-Test (2) 

W-Test (3) 

W-Test (4) 

W-Test (2) 

Central Tendency 

Medium 

EPC 

Value I - 

Z.OOE-03 

3 OOE+Oi 

4.50E+Oi 

?30E+OO 

2.20E+04 

7 46E+OO 

2.41E+OO 

9.00E-03 

1 iOE-100 

9.70E-01 

2.44E+Ol 

2.60E-01 

1 20E+OC , 
6 40E+OC , 
1.lOE+OC , 
1.73E+04 

4 81 E-01 

3 1 OE+Ol 

4 32E-02 

1.66E+0C / 
4 40E+Ol 

- - 

Medium 

EPC 

Statistic 
- 

MS? 

MBX 

Max 

Max 

Max 

95% UCL 

95% UCL 

Max 

Max 

Max 

95% UCL 

Max 

MS&* 

Max 

M&X 

Max 

95% UCL 

M&X 

95% UCL 

95% UCL 

Max 

- 

I 

-T 

-T 

-T 

-T 

-N 

-T 

- 
* Subsurface soil only 

** Maximum concentration conservatively used as exposure point concentration because of small sample we. 

Full $&tics for data included in Appendix C 

For non-detects, l/2 sample quantitation limit was used as a proxy COnCentratiOn; for duplicate sample results. the maximum value was used in the calculation 

W. Test Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-061, May 1x12 

Options: Maximum Detected Value (Max), 95% UCL of Normal Data (95% UCL-N): 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC 

(3) Shapiro-Walks W Test indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Higher of normal or log-transformed value used for EPC, 

, (5) Maximum concentration used because of the small sample Size. \ 

Medium 

EPC 

Rationale 
- 

a-Test (5) 

m/-Test (2) 

W-Test (2) 

W-Test (2) 

W-Test (2) 

W-Test (1) 

W-Test (1) 

W-Test (2) 

W-Test (2) 

W-Test (2: 

W-Test (1) 

W-Test (2: 

W-Test (5: 

W-Test (2: 

W-Test (2: 

W-Test (2: 

W-Test (4; 

W-Test (2: 

W-Test (3: 

W-Test (4; 

W-Test (2: 



- 
I 

- 

- 
I 

- 

- 
I 

- 

- 

c 

c 

c 

1 - 



1 
1 P 

- 



, 



Scenario Timeframe: Current 

Medium. Surface Soil 

Exposure Medium. Air 

Exposure Point: Emissions from exposed sOi1 

receptor Population’ Industrial Worker 

Receptor Age’ Adult 

cposure ROUI 

Inhalation 

Parameter Definition 

Chemical Concentration m Air 

Particulate Emissions Factor 

Volatilkzatlon Factor for volatile constituents 

Inhalation Rate 

Exposure Frequency 

Exposure Duration 

TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NAS Oceana SWMU 1 

j - 
I 

1 - 

Units 

Wkg 

m@m” 

ma/kg 

m”/kg 

m”lhour 

hdday 

days/year 

YEN* 

kg 

days 

days 

- 
I 

1 - 

RME 

Value 

see Table ---- 

see Table ---- 

132E+09 

talc 

0.83 

8 

250 

25 

70 

25,550 

9,125 

- 
I 

1 - 

RME 

Rationale/ 

Reference 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA,1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

- 
I 

1 - 

CT 

Value 

see Table --. 

see Table --- 

1.32E+09 

CdC 

0.83 

4 

219 

5 

70 

25,550 

1,825 
-- 

- 
I 

1 - 

CT 

Rationale/ 

Reference 

. . 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA, 1993 

EPA., 1993 

EPA, 1991 

EPA, 1989 

EPA, 1989 

- 
I 

C 

1 - 

intake Equationi 

Model Name 

:hronic Daily Intake (COI) (mg/kg-day) = 

CAxINxETxEFxEDn1/BWxl/AT 

CA (mg/m”) = CS (IIFDC + 1IVF) 

* Only subsurface soil. 

(I) Professional Judgement based on maintenance activities that would occur 8 hrs per day for the RME and 112 of a day for the CT. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPiV540/1-891002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard !Jefault Exposure Factors. Interim Final. 0SWER Directive 9285 6.03 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996’ Soil Screening Guidance: User’s Guide. OSWER. EPA/540iR-96/018. 

EPA, 1999: Region Ill Risk-Based Concentration Table October 27, 1999. 

Workbook: Tab4_SWMtJl.XLS 
Worksheet. t44 r “2001 



TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NAS Oceana - SWMU 1 

illI Exposure Rou 

Inhalation 

L 

Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium’ Surface Soil 

Exposure M&urn: Air 

Receptor Population: Trespasser/Visitor 

Receptor Age: Adult i - I f I 

1 - 

Parameter Definition 

Chemical Concentration in Air 

Particulate Emissions Factor 

iiolatilizafion Factor for volatile constituents 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Waghi 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

- 
1 

I - 

Units RME 

V?Jlle 

Wkg see Table .-.- 

mglm’ see Table .--. 

“?/kg 1.32E+09 

m”/kg talc 

m3/hour 0.83 

hdday 1.8 

days/year 52 

YARNS 24 

kg 70 

days 25,550 

days 6,760 

- 
I 

1 - 

RME 

Rationale/ 
Reference 

. . 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

(2) 
EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1969 

- 
I 

i - 
* Only subsurface SOII 

(1) Professional Judgement assuming trespasser would spend a maximum of 1.8 hours at the site 

(2) Professional Judgement assuming 1 day per week for 52 weeks per year for the RME and l/2 the RME value for the CT 

SOWCC?S: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1.8Q/002 

EPA, 1991: Risk Assessment Guidance for Superfund Val.1: Human Health Evaluation Manual - Supplemental Guidance, Sta”dard Default Exposure Factors, interim FInal, oSWER Directive 9285.6.03. 

EPA, 1993: Superfund’s St. “dard Default Exposure Factors for the Cenwal Tendency and Reasonable Maxmum Exposure. 

EPA, 1996: Soil Screening <uidance: User’s Guide. OSWER. EPA/540/R-961018. 

EPA, 1999: Region Ill Risk-Based Concentrarion Table. October 27, 1999. 

CT 

Value 

see Table -.. 

see Table .-. 

132E+09 

CdC 

0.83 

1.8 

26 

9 

70 

25,550 

3,285 

- 
1 

r - 

CT 

Rationale/ 

Reference 

. . 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

(2) 
EPA, 1993 

EPA, 1991 

EPA, 1989 

EPA, 1989 

I 
C 

1 - 

Intake Equation/ 

Model Name 

hronic Daily Intake (CDI) (mg/kg-day) = 

CAxINxETxEFxEDxl/BWxl/AT 

CA (mg/m”) = CS (l/FOG + l/!/F) 

Workbook, Tab4-SWMUl.XLS 
Worksheet: 145 01/04/2001 



Scenario I rmeframe: Current 

j - 
I 

1 - 

Pa&ulate Emissions Factor 

Volatilization Factor for volatile constituents 

Inhalation Rate 

Exposure Frequency 

TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NAS Oceana. SWMU 1 

Inhalation 

Units 

- 
I RME 

V&Jr? 

w&i see Table -..- 

mg/m” see Table .--. 

m”lkg 1.32E+09 

r&kg talc 

“?/hour 0.83 

hrlday 1.6 

days&ear 52 

pXS 9 

kg 51 

days 25,550 

days 3,285 - 

- 
I 

i - 

RME 

Rationale/ 
Reference 

._ 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

(2) 

(3) 

EPA, 1997,(3) 

EPA, 1969 

EPA, 1989 

- 
I 

1 - 

CT 

ValUe 

see Table .-. 

see Table --- 

1.32EcOV 

ralc 

0.63 

1.8 

26 

9 

51 

25,550 

3.285 

CT 

Rationale/ 
Reference 

. . 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

(2) 

EPA, 1993 

EPA, 1997,(3) 

EPA, 1969 

EPA, ,989 

- 
I G 

1 - 

Intake Equation/ 

Model Name 

hronic Daily Intake (CDI) (mg/kg.day) = 

CAxINxETxEFxEDxl/BWx1/AT 

CA (mg/m”) = CS (1IFDC + 1NF) 

* Only subsurface soli 

(1) Professional Judgement assuming trespasser would spend a maximum of 1.8 hours at the site 

(2) Professional Judgement assumrng 1 day per week for 62 weeks per year for the RME and l/Z the RME value for the CT 

(3) Body weight IS average value for the 9 year old and 18 year old male body weight. 

SOUKf?S. 

EPA, 1989: Risk Assessment Guidance for Superfund. V01.l: Human Health Evaluation Manual, Part A. OERR. EPN540/1-891002 

EPA, 1991: Risk Assessment Guidance for Superfund. V&l: Human Health Evaluation Manual-Supplemental Guidance, Standard Default Exposure Factors. lnferim Final, oSWER Direcfiv9 9286.6.03 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User’s Guide. OSWER EPA/540/R-96/018. 

EPA, 1997: Exposure Factors Handbook. EPAI600/P-951002Fa. 

EPA, 1999: Region Ill Risk-Based Concentration Table. October 27, 1999. 

Workbook, Tab4 ~SWMUI .XLS 
Worksheet: 146 (2001 
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TABLE 4 13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NAS Oceana. SWMU 1 



Medium: Groundwater 

Exposure Medwm: Air 

Exposure Point: Columbia Aqwfer Water Vapors a( 

Showerhead 

Receptor Population: Resident 

TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NAS Oceana. SWMU 1 

Parameter Deflnillon Intake Equationi 

Model Name 

Foster & Chrostowski Shower Inhalation 
Model for InhExp 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

- 
I 
I - 

Chronic Daily Intake (CDI) (mg/kg-day) z 

InhExpx EFx EDx i/AT 

sources: 

EPA, 1989: Rsk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPAI540/1-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund Vol.1: Human Health Evaluation Manual - Supplemantal Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285,6.0S 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

Workbook: T&4-SWMUI.XLS 
Worksheet’ 1414 

’ ‘(2001 



TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NAS Oceana. SWMU 1 

Scenario Timeframe: Future 

Medwn: Groundwater 

Exposure Medium: Air 

Exposure Point: Columbia Aquifer - Volatilization from Water 

in Excavatlo” Pit 

Receptor Population: Construction Worker 

Receptor Age: Adult 

xposure Rouit Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code V&l6! Rationale/ V&e Rationale/ Model Name 
Reference Reference 

Inhalalion CA Air concentration mgim3 see Table -- see Table -- Two-Film Volatilization Model for CA 

IN Inhalation Rate m’lhour 2.5 EPA, 1997 1.5 EPA, ,997 

ET Exposure Time hrlday 8 (1) 4 (1) Chronic Daily Intake (CDI) (mg/kg-day) 

ED Exposure Duration years 1 EPA, 1991 1 (2) CAXINXETXEFXEDXI/BWXI/P 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989 

(1) Professional Judgement based on maintenance activities that would occur 8 hrs per day for the RME and l/2 of a day for the CT. 

(2) Not available, used RME value. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. V0l.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. interim Final, CSWER Directive 9235.6.03 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, ,997. Exposure Factors Handbook. EPAI600/P-95/002Fa. 

IN: Inhalation rates are based on values for the outdoor worker assuming heavy activity for the RME and moderate activity for the CT (page 5.24 of EPA, ,997). 

Workbook: Tab4_SWMUI.XLS 
Worksheet 1415 01/04/2001 
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TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NAS Oceana - SWMU 1 

Scenana Timeframe. Future 

Medium: SolI 

Exposure Medium: Air 

Exposure Point. Emissions from exposed soil 

Receptor Population: Resident 

Receptor Age: Adult 

%.rameter 

Code 

Parameter Definition Units 

cs Chemical Concentration in Soil m&g 

CA Chemical Concentraflon in Air mgh18 

PEF Particulate Emissions Factor kg/m” 

VF Volatilization Factor for volatile constituents &‘/kg 

IN lnhalatlon Rate m’lhour 

ET Exposure Time hrlday 

EF Exposure Frequency days/year 

ED Exposure Duration years 

SW Body Weight kg 

AT-C Averaging Time (Cancer) days 

AT-N AveragIng Time (Non-Cancer) days 

- 
I 

1 - 

RME 

Value 

see Table --.. 

see Table ---. 

1.32E+O9 

C& 

0.83 

24 

350 

24 

70 

25,550 

8,760 

- 
I 

I - 

RME 

Ralionalel 
Reference 

. . 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1969 

EPA, 1989 
-v 

- 
I 

I - 

CT 

Value 

see Table .-- 

see Table .-. 

1.32E+09 

CdC 

0.83 

24 

219 

9 

70 

25,550 

3,265 

- 
I 

1 - 

CT 

Rationale/ 
Reference 

. . 

. 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA,1993 

EPA, 1993 

EPA, 1991 

EPA, 1989 

EPA, 1989 

- 
iI 

C 

~ - 

Intake Equatioti 

Model Name 

- 

:hranic Daily Intake (CDI) (mgikg-day) = 

CAxINxETxEFxEDx1/BWx1/AT 

CA (ms/m”) = CS (IIFDC + l/VF) 

* Surface and subsurface soil combined 

(1) Professional Judgemenl conservatively assumed all day. 

SOUrCC3S: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1.89/002 

EPA, 1991: Risk Assessment Guidance forSup&und. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors, Interim Final, OSWER Directive 9285.6.03 

EPA, 1993’ Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Gudance: User’s Guide. OSWER. EPAi540lR-961018. 

EPA, 1999: Region Ill Risk-Based Cwxentration Table. October 27, 1999. 

Workbook: Tabd_SWMUl .XLS 
Worksheet: 1419 01/0412001 



TABLE 4.20 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NAS Oceana. SWMU 1 

scenarro Timeframe: Future 

Medium: Soil” 

Exposure Medium: Air 

&posure Point: Emissions from exposed soil 

~~eptor Populamn‘ Resident 

receptor Age: Child 

:posure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Inhalation cs Chemical Concentration in Soil w#g see Table .--- . . see Table --- . . Chronic Daily Intake (COI) (mg/kg-day) = 

CA Chemical ConcentraiiOn in Air mgim” see Table --.. . . see Table -.- . CAxINxETxEFxEDx1/BWx1/AT 

PEF Particulate Emissions Factor kg/m” 1.32E+09 EPA, 1996 1,32E+09 EPA, 1996 

VF Volatilization Factor for volatile constituents m ‘/kg talc EPA, 1996 GIG EPA, 1996 

IN Inhalation Rate m3/hour 0.5 EPA, 1999 0.5 EPA, 1999 

ET Exposure Time hrlday 24 (2) 24 (2) CA (mgim”) = CS (i/FDC + IIVF) 

EF Exposure Frequency days/year 360 EPA, 1991 219 EPA, 1993 

ED Exposure Duration years 6 EPA, 1991 6 (1) 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averagtng Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (NonCancer) days 2,190 EPA, 1989 2,190 EPA, 1989 - 



TABLE 4.21 

VALUES USED FOR DAILY iNTAKE CALCULATIONS 

NAS Oceana - SWMU 1 

Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Air 

Exposurtl Point: Emissions from exposed soil 

Receptor Population: Construction Worker 

Receptor Age: Adult 

=arameter 

Code 

Parameter Defindicn Units 

CS Chemical CcncentratiCn in Soil w/kg 

CA Chemical Concentration in Air mg/d 

PEF Particulate Emissions Factor kg/r? 

VF Volatilization Factor for volatile consfikrents m3/kg 

IN Inhalation Rate m’lhour 

ET Exposure Time hrlday 

EF Exposure Frequency days/year 

ED Expcsure Duration years 

BW Body Weight kg 

AT-C AveragIng Time (Cancer) days 

AT-N Averaging Time (Non-Cancer) days 

RME RME 

V&@ Rationale/ 
Reference 

see Table ---. . . 

see Table ---- . . 

talc (1) 

CalC EPA, 1996 

2.5 EPA, 1997 

8 (1) 

260 EPA,1991 

1 EPA, 1991 

70 EPA, ,991 

26,660 EPA. 1989 

365 EPA, 1989 

- 
I 

I - 

CT 

Value 

see Table -.. 

see Table ._- 

C7,lC 

CdC 

1.5 

4 

219 

1 

70 

26,660 

366 

CT 

Rationale/ 
Reference 

. . 

. . 

(1) 

EPA, 1996 

EPA, 1997 

(1) 

EPA, 1993 

(2) 

EPA, 1991 

EPA, ,989 

EPA, 1989 

- 
I 

C 

~ - 

Intake Equation/ 

Model Name 

hrcmc Daily Intake (CDI) (mg/kg-day) = 

CAXINXETXEFXEDX~/BWX~/AT 

CA (mgim”) = CS (i/FDC + INF) 

* Surface and subsurface soil combined. 

(1) ProfesslanaI Judgement based on mainrenance activities that would occur 8 hrs per day fcr the RME and 112 of a day for the CT. 

(2) Not available, used RME value. 

so”rcB.s: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002 

EPA, 1991’ Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Expcsure Factors, Interim Final, OSWER Directive 9286.6.03 

EPA, 1993: Superfund’s ‘:tandard Dsfauil Exposure Factors for the Central Tendency and Reasonable Maximum Exposure, 

EPA, 1996: Soil Screening Guidance: User’s Guide. OSWER. EPA/540/R-961018. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

Calc. (1): Gafcufared in Appendix-. Section Generation of Fugitive Dust During Construction Activites. 

IN: Inhalation rates are based on values for the outdoor worker assuming heavy activity fCr the RME and moderate activity for the CT (page 6.24 cf EPA, ,997) 

Workbook: Tab4 SWMUI .XLS 
Worksheet: 1421 01/04/2001 



TABLE 5.1 

NON-CANCER TOXlClTY DATA -- ORAUDERMAL 

NAS Oceana-SWMU I 

Oral to Dermal Sources of RfD: Dates of RfD: 

UncertaintylModlfylng 



T’ 5.1 

-- NON-CANCER TOXlh iATA -. ORAUDERMAL 
r, 

NAS Oceana-SWMU 1 

Chemical Chronic/ 

of Potential Subchronic 

Oral RID Oral RfD 

V&e Units 

Xylenes Chronrc 2.OE+OO mglkg-day 

Oral to Dermal Adjusted UnltS Primary 

Adjustment Dermal Target 

Factor (1) RfD (2) organ 

I I I - 
0.8 l.EE+OO mglkg-day Whole Bod 

N/A = Not Appllcabie or Not Awlfable. IRIS indicates that calculations of dermal risks may not be appropriate for this chemical 

(1) Refer to RAGS, Part A. Source IS EPA Region 111 fax from Linda Watson dated 06/23/99. 

ATSDR = Agency for TOXIC Substances and Disease Registry 

IRIS = f&grated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = National Center for Environmental Assessment 

(2) Provide equation for derivation in text. 

(3) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

For NCEA values, provide the date of the article provided by NCEA. 

RESP = Respiratory System 

CNS = Central Ne~ous System 

NOAEL = No ad”erse effect level 

GI = Gastrointestinal system 

Combined Sources Of AfD: Dates of RfD: 

UncertaintylModlfylng Target Organ Target Organ (3) 

Factors (MMIDDIYY) 

100 IRIS 02/28/2000 



TABLE 5.2 

NON-CANCER TOXICITY DATA -- INHALATION 

NAS Oceana-SWMU 1 

Uncertainty/Modifying 

N/A = Not Applicable ATSDR = Agency for Toxic Substances and Disease Registry 

(f j for chemicals that have Inhalation RfCs, Inhalation RfC x 0.286 = Adjusted Inhalation RfD IRIS = Integrated Risk Information System 

(2) For IRIS values, provide the date IRIS was searched. HEAST= Health Effects Assessment Summary Tables 

For HEAST values, provide the date of HEAST. 

or NCEA values, provide the date of the article provided by NCEA. 

HEAST(3) = Health Effects Assessment Summary Tables, Alternate Methods 

HEAST(4)= Health Effects Assessment Summary Tables, Withdrawn 

NCEA = National Center for Environmental Assessment 

01/04/2001 



TABLE 6.1 

CANCER TOXICITY DATA -- ORAUDERMAL 

NAS Oceana-SWMU 1 

Oral to Dermal Adjusted Dermal 

Cancer Slope Factor (1) 
Source (Oral Slope 

Factor) 

Date (2) 

(MM/DD/YY) 

IRIS 01100/00 

IRIS 01/00/00 

IRIS 01/00/00 

IRIS 01/00/00 

EPA 07/00/93 

EPA 07/00/93 

IRIS 01/00/00 

EPA 07/00/93 

EPA 07/00/93 

IRIS 07/08/i 998 

N/A-Not available EPA Carcinogen Group: 

IRIS = integrated Risk Information System A Human carcinogen 

HEAST: Health Effects Assessment Summary Tables 61 - Probable human carcinogen Indicates that limited human data are available 

B2 - Probable human carcinogen - indicates suffuent evidence in animals and 

inadequate or no evidence in humans 

C Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

(I) Provide equation for derivation in text. Source is EPA Region Ill fax from Linda Watson dated 06123/g7 

(2) For IRlS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

01104/2001 
I:26 PM Pagelofz 
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TABLE 6.2 

CANCER TOXICITY DATA -- INHALATION 

NAS Oceana-SMWU 1 

- 

lnhalatlon Cancer 

Slow Factor 

Units Weight of Evidence/ Source (unit Risk Date (2) 

Cancer Guidance or lnhal Slope IMMIDDNY) 

Description 

I 

Factor) ’ 

IRIS = Integrated Risk Information System 

Reg 3 = EPA Region Ill 

N,A = Not Available 

(1) Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor = 

i’okg x liZOm3iday x lOOOugimg 

(2) For IRIS values, provide the date IRIS was searched 

For RBC values, provide the date of last change in the Tables 

6PA Group. 

A Human carcinogen 

61 - Probable human carcinogen - mdlcates that limited human data are available 

82 Probable human carcinogen indicates sufficient evidence in anlmais and 

Inadequate or no evidence in humans 

C Possible human carcinogen 

D Not clawfiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

0110412001 
1.26 PM Pag.&e?ofP 

filename:TabESMUl .xIs 
sheetnar ‘,BLE62 
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TABLE 7 tb RME 

CALC”LAT,ON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-SWM” 1 

- 
N/A 

1 OE-03 

NIA 

N/A 

NIA 

2.9~.05 

NIA 

&SE-01 

9.0~~04 

N/A 

- 
N/A 

SSE-03 

NIA 

NIA 

N/A 

1 m-04 

WA 

S.OEt00 

3x-03 

N/A 

NIA 

mglm’ 

NIA 

NIA 

NIA 

mghl' 

NIA 

mgim’ 

mgid 

NIA 

- 
NIA 

,.7E-04 

N/A 

NIA 

NIA 

S.SE-05 

N/A 

1 SE-12 

s E-09 

NIA 

Across All Exposure Routes/Pathways 



TABLE 72a I 

CALC”LATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSVRE 

NAS Oceana-SWMU 1 

- 
I 

- 

- 
I - 

moiko 

mob 

mow 

mofko 

malks 

Wko 

w/k0 

mQ/ko 

!"QikO 

mgiko 

- 
I 

- 

I 
c 

- 

"ID/kg-day 

mOikg-day 

mgikg-day 

mgikg-day 

mOlkg-day 

mO/kg-day 

Wkg-d.3y 

mgikg&y 

mOikD-day 

- 
0 
I 

- 
I - 

NIA 

NIA 

‘WA 

NIA 

N/A 

NI.4 

NIA 

WA 

,NIA 

N/A 

N/A 

N/A 

NIA 

WA 

NiA 

NIA 

NIA 

N/A 

N/A 

N/A 

- 
xltes/Patl 

- 

Reference 

OnCentlatior 

U”KS 

- 
NIA 

WA 

N/A 

N/A 

WA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

WA 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

- 
YS 



TABLE 7.2b RME 

CALCULAT,ON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

“WkQ R 11 46E-15 

Units 
I I I 

mgikQ-day NIA “IQikQ-day NIA NIA N/A 

“IQ/kg-day ILIE-03 mQ,kQ-day 3 5E-03 mglm3 3 6E-05 

mQikg-day WA mQikg-day NIA NIA N/A 

mg/kg-day NIA mgikg-day NIA N/A NIA 

“,g,kQ-day NIA mQikQ-day NIA NIA NIA 

mg/kg-day 3 OE-05 “IQ/kg-day 1 .OE-04 mgim’ 1 6E-06 

“IQkg-day NIA “7Qikg-day NIA N/A NIA 

@kg-day 8.6E-01 mglkg-day 3 OE+OO mglm’ 7.!E14 

mg/kQ-day WE-04 mghg-day 3.2E-03 rnQ/rn3 2.w10 

mg,kQ-day WA mQ,kQ-day NIA N/A NIA 

ME-05 

lazard Index Across All Exposure Routes/Pathways 



TASL ,a RME 

CALC”LATlON OF NONCANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana.SWM” 1 

W-z M 

molko M 

moiko M 

m#e M 

w@ M 

Wko M 

meks M 

mQk0 M 

Wkg M 

===I= mg/kg-day YiEG-kG mgikg-day 

4 4E-03 @kg-day 1 OE+oO mgi!@ay 

1 6E-06 mgi!i!p*ay 4.OE-04 "Qkg-day 

9 8E-07 mgihy-clay 3 Lx-04 "lQi!WdCiY 

4 OE-06 mglkg-day NIA "l@kQ-day 

5.E06 mglkg-day 3 m-03 mgikg-day 

4 8E-03 rngikg-day 3 OE-01 mgik!J&y 

,.8E-09 mgikg-day 6 E-02 mgikg-day 

3 2E.08 mgikg-day 2 E-O:! mg/kg-day 

3 9E-08 mgkgday 2 OE-06 mgikg-day 

I I I 32E-02 
1 3312 mgikg-day 3 2Ea3 moiko-day NIA N/A 42m- 

2 IE-04 @kg-day 2 ,E-01 "WkWk%Y N/A N/A 7 8E-04 

7 9E-08 mgikg-day 4 OE-05 

1 5E-07 mgikg-day 2 9s.04 

1.9~~08 mglkg-day NIA 

2 8E-07 mglkg-day 3 OS-05 

2 3E-04 mglkg-day 6 OE-02 

1 IE-09 El!JikQ&y 4 8E-02 

1 5E-06 "lgikQ&y 1 6E-02 

1 IE-08 mgikg-day 1 SE-05 

Routes/Pathways 



TABLE 7 3b RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

Total Hazard Index Across F 

- - 
Reference 

Dose Units I - 
mglkg-day 

mgfkg-day 

,“Q,kQ&y 

iilQkW&y 

mgikg-day 

mgikg-day 

mQ,kQ-day 

mQikg-day 

mglkg-day 

mgikg-day I - 
Exposure E 

I Ouotient 

- 
NIA 

5 OE-05 

NIA 

NIA 

NIA 

2.17E-06 

N/A 

l.WE-13 

3 WE-10 

NIA NIA NIA 

WE-05 

outedPathways L 
- 



TABLE 7.4 RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWM” 1 

Medium 

EPC 

Value 

Medium 

EPC 

U”lb 

IngeStlO” AlSWW 5 30E+OO wkg 5 30E+OO Wkg M l.lE-06 mgikg-day 3 OS-04 mgikg-day N/A N/A 3 6E-03 

(Total, 3 6E-03 

Dermal Absorptlo” Arsenrc 5 30E+OO Wkg 5 30E+oo Wkg M 6 6E-07 mgikg-day 2.OE-04 mgikg-day N/A NIA 2 3E-03 
(Total, 2.3E-03 

;15.9E-03 Total Hazard Index Across All Exposure Routes/Pathways 

(1) S,,ec,fy Med,um-Speclflc (M) or Route-S,x?c,fic (R) EPC selected for hazard calculatwn 

(2, Chronic 

Dental absorption factor from EPA, 1995. Assessing Dermal Exposure from Socl EPA Region 111. EPD&lO3-K-95-003. Ski” absorption factor is 3.2% for ars~“lc. 

: 
NIA not appilcable 



TABLE 7.5 RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 



TABLE 7 6a RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU 1 



TABLE 7 6b RME 

CALCULATION OF NON~CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU 1 

- 
I 
1 - 

Medium 

EPC 

Value 

2 47E+00 

231Et00 

2.30E.01 

2 om-01 

2.08E+W 

5.23E+N 

RO”W 

EPC 

Value 

1.35E-04 

1 50504 

I mE-07 

%61E-08 

8.32E-03 

NIA 

- 
I 
1 - 

Route 

EPC 

untts 

mgikgishower 

mgikgshower 

“,Q,kQ,hW 

mgikQish0W 

mgikgishawer 

l”Q,hQ,~hOW-2~ 

? 
I 
I - 

Intake 

Non-Cancer: 

1 3E~04 

t .4E-04 

1 6E-07 

4.G08 

8.OE-03 

NIA 

-- 

----GE 

II__ 

“7QikQ~day 

mgikg-day 

mQ,k@day 

mQ,kQ-day 

mgikg-day 

mgikg-day 

1 7E-03 

I.333 

NIA 

NIA 

8.6E-04 

NIA 

- 
Across P 

Reference 

Dose units 

“,Q,hQ-day 

mg,kQ-day 

mglkg-day 

mgikg-day 

“Q/kQ~day 

mg,kQ-day 

ixposure 

6.OE.03 

6 OE-03 

NIA 

NIA 

3.2E-03 

NIA 

- 
‘UteslPath 

Units 

mglm’ 

mglm3 

mglm* 

mglm’ 

mg/m3 

mglm3 

VS 

7 6E.02 

8 co2 

NIA 

N/A 

9.3E+00 

N/A 

B 

EEt00 
- 



Y 

Caic”lat,on of DAeven, (Ad”,,) 

NAS Oceana-SWMU 1 

Inarganics: DAevent (mgkm*-event) 5 

PCxCWxETxCFlxCF2 (cm,,) 

Organics: DAevent (mgkm2.evenf) = 

ET<,*’ DAe”ent (mgh2-even,) = 

2 x PC Y cw x (sqrt((6 x I x ETj13.1415)) 

x CFI x CF2 (eq n) 

ETA’ DAeven, (mgicm2~evenf) = 

PCxCWx(ET/(l+S)+Zxtx((l +3rB)/(l+S)) 

x CF, x CF2 (eq 3) 

rermeabillty constants from EPA 1992. Dermal Exposure Assessment Princ~p& and Applications. 

ORD, EPAB00,8-!31,001B. 

NIA not applicable. 

1 From EPA Derma, G”,dance ,992, tab& 5-7 

2 From EPA Deima, Guidance ,992, table 5~8 



Inhalation Exposure Concen Chrostowski Shower Model 

Concentration 

KL = overall mass transfer Coefficient 
Kal = adjusted overall mass transfer CO& 
TI = Calibration temp. of Water 
Ts = Shower water temperatLIre 
Us = water viscosity at Ts 
UI = water viscosity at TI 
Cwd = cont. leaving droplets after time sdt 
sdt = shower droplet drop tima 
d = shower droplet diameter 
FR = shower water flow rate 
SV = shower room air volume 
S = indoor VOC generation rate 
VR = ventilation rate 
BW = body weight 

(Cwd * FR / SV) 

Henry’s Law Constant from &EPA’s Superfurw Public Health Evaluation Maflual. USEPN540 l-661060, October 1966. 



/ 
TAB‘Lt ,.&ME 

CALCWATlON OF NON-CANCER HAZARDS 

REASONABLE MAXMJM EXPOSURE 

NAS oceana-SWMU 1 



NAS Oceana-SWM” 1 

rv-- -I I I I I I 

EPC 

“WE 

M&u”! 

WC 

Units 



TABLE ,.Sa RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

- (1 I 
I 
I 

I I 
intake 

Non-Cams 

units 

Medium 

WC 

“C!l”e 

Med,“m 

EPC 

U”ifS 

Route 

EPC 

Value 

mute EPC l”t&e 

Selected (Non-Cancer) 

tar nazard 

Calc”,atian (1) 

EPC 

NIA 

NIA 

mg,kg-day 

mgikwday 

mglkg-day 

mg,kg-day 

mgikg-day 

“@g-day 

- 

mgRg-day 

mgibg-day 

mg/kgg-day 

mglkgg-day 

mg/kg-day 

mg/kg-day 

- 
azard Ind 

NIA 

NIA 

N/A 

NIA 

N/A 

N/A 

mgikg-day 

mgkgg-day 

mgikg-day 

“Qikg-d.lY 

mg/kg-day 

mgRg-day 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

2 31Es00 

2.30E-01 

2.00E-01 

2 o*E+m 

5.23Et00 

2 31E+00 

2.30E-01 

2.00E-01 

2 @x+02 

5.2X+00 

M NIA 

M N/A 

M N/A 

M NIA 

M N/A 

NIA 

NIA 

N/A 

NIA 

-WE-02 

3.0~~03 

N/A 

N/A 

1.6E-02 

8.0E-03 

mglkg-day 

mglkg-day 

mgikg-day 

“WkwW 

mgikg-day 

mgikg-day 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

2.1s09 

8 OE-03 

N/A 

NIA 

4 3501 

2.76-06 

2 47Etoo 

231Et00 

2.30E-01 

2 OOE-Of 

2 0SE+Oil 

523E+00 

2.47EtOO 

2.31E+00 

2.30E-01 

2.00E-01 

2.08E+02 

5.23E+OO 

M 8.5E-11 

M 2.4B05 

M 1.3E.04 

M 1 E-04 

M WE-03 

M 2.1E-08 

Across All Exposure Routes/Pathways 





Calculation of DAevent (Adult) 

NM oceana-SWMU t 

Chemical Medium 

Of Potential EPC 

Concern Value 

.3,5-Tnmsthylbe”rene 2.47E+Oo 

lenlene 2.31E+oo 

ie”ro(a,a”thracene 2.30E.01 

lenzo(a,pyrene 2.00E-01 

laphthalene 2.OBE+02 

-Propylbe”rene 5 23E+OO 

Medum Permeability h&Y Duration 

WC COnSfant Time Of 

units (PC)’ (B2 Event 

(E-0 DAeYft”t 

ian 3.44E-08 4.7E+00 8 1 ‘UE-12 

11911 2.10E-02 2,60E-01 8 4.09%07 

Nl SIOE-01 2.20E+00 8 *.ttX-06 

/ml ,.20E+OO *.9LEcoo 8 3.20B06 

INI 6.90E-02 5 30501 6 1 ,BE-04 

11911 4.09~~06 4 Et00 6 3.63B10 

Inarganics: Dnevent (m9km2-e”e”t, = 

PCxCWxETxCFlxCF2 (es,) 

Organlcs: mwent (mgc”2-e”ent) I 

ET>,‘: D&vent (mgcm2-e”ent) = 

PC x cw x ( ET/(l+B) + 2 x t x ((I + sxe)i(l+B)) 

XCFI XCF2 (BLq3) 



Inhalation Exposure Concentrations Calculated Using a Two-Film Volatilization Model 
Future Construction Worker Senario 

1ZU U.IUUUILU.3 .3.lOlUlUL 

L."L I"" 352E+OO 2.13E+( IV I.““-“” 
1.37E-04 2.69E+OO 1.63E+03 2.07E-01 4.75E-02 4.89E-12 9.30E-08 
4.63E-05 2.63E+OO 1.59E+03 7.17E-02 1.43E-02 1.48E-12 2.82E-08 
1.98E-02 3.11 E+OO 1.89E+03 2.87E+OO 597E+02 6.15E-08 

Kv= 1/(1/k, + l/K+,*K,) 

KH - Henry’s Law Constant 
Kv = volatilization rate 
k, = gas phase transfer coefficient 
k, TT liquid phase transfer coefficient 

Ka’ = aeration rate 
ER = emission rate 

A = area of excavation (utility ditch) 

ra = area emission rate 

in excavation (l/2 ft) 



TABLE 7.9~1 RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

I 
Z.OOE-03 

3.00E+01 

4 50E+Ol 

2.30E+OO 

2.20E+04 

7 &SE+00 

2.41EtOO 

Q.OOE-03 

l.lOE+OO 

%7OE-01 

2.44Et01 

2 60E-01 

1 mE+oo 

6 40EtOO 

1.1 OE+OO 

,.73E+04 

4.81E-01 

3 loE+ol 

4 32E-02 

1.66EtOO 

4.40E+ol 

LOOE-03 

3.00E+01 

450E+01 

moE+oo 

WOE+04 

7 46Et00 

2.41E+OO 

QOOE-03 

l.lOEt00 

9 TOE-01 

244E+Ol 

2 60E-0, 

- 
I - 

2 OOE-03 

3.00E+ol 

4 50E+01 

2 30E+OO 

2.20E+04 

7.46E+oo 

2.41EtOO 

Q.OOE-03 

l.lOE+oo 

9.70E-01 

2,44E+Ol 

2.60E-01 

12OE+OO 

6.40E+oo 

1.1 OEcOO 

1,73E+04 

4.81E-01 

3 lOE+Ol 

4.32E-02 

1 66E100 

4 40E+Ol 

ZOOE-03 

3.00E+Ol 

4.50EtoT 

2.30E+oo 

2.20Ec04 

7.46E+oo 

2.41E+oo 

%OOE-03 

1 10E+OO 

Q.,OE-01 

2.44E1-01 

2.60E-01 

- 
1 

- 

: 

EPC 

Selecled 

‘0, Hazard 

Cakularlon (1: 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
2.7E-09 

4.1E-05 

6 2E-05 

3 2E-06 

3.OE-02 

,.OE-05 

3.3E-06 

1 2E-06 

1 SE-06 

1.3E.06 

3.3E-05 

3.6E-07 

1.6E-06 

6.6E-06 

1SE-06 

2.4E-02 

6.6E-07 

4.2505 

5.9608 

2.3E-06 

6.OE-05 

16E-1, 

4.6E-05 

7 2E-05 

LTE-06 

3.5E-03 

l.ZE-06 

1.2E-06 

7 2E-11 

,.7E-06 

1.5E-06 

3 OE-06 

4 1 E-07 

- 

I v 

I - 
MQhQ-day 

mgfkg-day 

mgikg-day 

mg/kg-day 

mgikQ-da” 

mgikg-day 

mgikg-day 

mglkg-day 

mg,kg-day 

mgikg-day 

mg,kQ-day 

mg,kg-day 

mglkg-day 

mgikQ-day 

mgikQ-day 

mglkg-day 

mgikg-day 

mgikg-day 

mQikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

m&!/kg-day 

mglkg-day 

mgkg-day 

mg,kQ-day 

mgikQ-day 

mg/kQ-day 

mQ/kg-day 

mgikgg-day 

mg,kg-day 

Reference 

Dose (2) 

- 
4 OE-03 

N/A 

ZOE-02 

l.OE-01 

1 OE+O0 

4.OE-04 

3 OE-04 

3.OE-03 

NIA 

NIA 

3.OE-03 

N/A 

4.OE-03 

1 OE-01 

N/A 

XOE-01 

6.OE-02 

2 OE-02 

FLOE-05 

2 OE-01 

3 2E-03 

NIA 

I.6502 

6.3B02 

2.750, 

4 OE-05 

2.gE-04 

3.OE-03 

NIA 

N/A 

3,OE-05 

NIA 

- 
mgikg-day 

mgikg-day 

mgikg.day 

mgikg-day 

mgikQ-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg,kQ-day 

mg/kQ-day 

mQ/kQ-day 

mgikg-day 

mQ,kg-day 

mgikg-day 

mglkg-day 

mQlkg-day 

“qikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgAg-day 

mg/kg-day 

mgikQ-day 

mgikg-day 

mgikg-day 

mglkg-day 

mQ/kQ-day 

mgikg-day 

mgikg-day 

mglkgday 

mg,kQ-day 

mQ,kg-day 

mgRg-day 

- 

i c 

I 

- 

1 c 

I 
===E== 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

- 

: 

Hazard 

Quotient 

- 
6 E-07 

N/A 

3,503 

3.2E-05 

3.OE-02 

2 6E-02 

1 1502 

4 IE-06 

NIA 

NIA 

l.lE-02 

NIA 

4.1 E-04 

8 8E-05 

N/A 

7.9E-02 

l.lE-05 

2 1 E-03 

3 OE-03 

LIE-05 

3 0505 

l.,E-01 

ZOE-09 

NIA 

4.w.03 

1.3E-05 

1 x-02 

3.OE-02 

4.3s03 

2 4E-06 

NIA 

NIA 

1 3E-01 

N/A 



I”de”o(,,2,3-c,d)pyrene 

lk’m 

Merhylene Chloride 

Napthalene 

PCS-1254 

Toluene 

xybles, tota, 

1 .l OE+cm 

,.73E+04 

4.81E.01 

3.1 OE+Ol 

4.32~.02 

3 66E+oo 

iI 40E+01 

TABLE 7.9a AME 

CALWLAT~ON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 



TABLE 7.9b RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU t 

Medium 

EPC 

Value 

2 OOE-03 

3.00E+01 

4 60E+ol 

2.3OE+OO 

2 BE+04 

7 ‘SE+00 

2.41Etoo 

8 OOE-03 

l.lOE+oo 

9.7OE-01 

2 44EtOi 

2 BOE-01 

l.Z,E+OO 

6.4oEtoo 

1 lOE+OO 

,.73E+O4 

4.81~~01 

3 loE+ol 

4.32E-02 

l.mE+oo 

4.40Ecol 

- 
I 

- 

f 

! 

- 

- 
,.52E-12 

2.27E.08 

3.41E.08 

1.7‘509 

1.67~~05 

5.65E-09 

1 828-09 

6.82F12 

8.338-10 

7 35E-30 

1.85E-08 

1 WE-10 

$.09E-IO 

4.85E-09 

8.33E-10 

1.31E-05 

3.64E-10 

2 35508 

3.28E-11 

1 26E-09 

3 33E-08 

- 
I 

- 

mglmg 

mg/m3 

mg/m3 

mglm’ 

mglm’ 

mgim” 

mgim’ 

mglm’ 

mg/mg 

mglm’ 

mglm’ 

mg/m3 

mg/m3 

mgim’ 

mgim3 

mg/m3 

mgim’ 

mg/m’ 

mgim3 

mg/m3 

mgim’ 

- 
I 

- 

EPC 

- 
4.lE-13 

6.2E-09 

9X-09 

4 BE-l0 

4 SE-06 

1SE-09 

5 OE-10 

1 gE-12 

2.3E-10 

2 OE-IO 

5.OE-09 

54E-ll 

ME-IO 

1.3E-09 

2 3510 

3.6E-06 

GE-1 1 

6 4609 

8.9E-12 

34510 

SlE-09 

Tota 

mQikg-day 

mg,kQ-day 

mglkg-day 

mQikg-day 

mQikg-day 

mgikg-day 

mgikg-day 

mQ/kg-day 

m&!/kg-day 

mg/kg-day 

mQikg-day 

mgRg-day 

mg/kg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikQ-day 

mgikQ-day 

mglkg-day 

card Ind< 

- 
NIA 

NIA 

N/A 

N/A 

1 OE-03 

NIA 

NIA 

1.x.03 

NIA 

N/A 

2.X-05 

N/A 

N/A 

2 gE-01 

NIA 

NIA 

6 BE-O, 

SOE-04 

NIA 

1 IE-0, 

NIA 

- 
Across Al 

mQikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mQikg-day 

mglkg-day 

“g/h-d2.y 

mQikg-day 

mglkg-day 

mglkg-day 

mg/kQ-day 

mglkg-day 

mgikg-day 

mglkg-day 

mg/kQ-day 

mgfkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

iXPOSl!W 

- 
NIA 

NIA 

NIA 

NIA 

3.5603 

NIA 

N/A 

6 OE-03 

N/A 

N/A 

?.OE-04 

N/A 

NIA 

l.OE+OO 

NIA 

N/A 

mE+oo 

3 2E-03 

N/A 

4 OE-0, 

N/A 

- 
NIA 

N/A 

NIA 

N/A 

mgim’ 

N/A 

NIA 

mgim’ 

N/A 

NIA 

mglm’ 

NiA 

NIA 

mgld 

N/A 

NIA 

mgh+ 

mgim3 

NIA 

mgim3 

NIA 

- 
YS 

- 
N/A 

NIA 

N/A 

NIA 

4.5E-03 

NIA 

N/A 

l.lE-09 

NIA 

NIA 

1 7604 

NIA 

N/A 

4 SE-09 

NIA 

N/A 

LZE-,c 

7 IE-‘36 

NIA 

3.1 E-09 

N/A 

4.7E-03 
- 

4.7P03 
- 



TABLE ,.,oa RME 

CA!JJ.L.AT,ON OF NON-CANCER HAZARDS 

REASONABLE MAXlM”M EXPOSURE 

NAS Oceana-SWMU 1 

,.‘%E+00 

2 41Etoo 

9.00E-03 

l.lOE+oo 

9.70E.01 

2.4‘E+01 

2.60E-01 

- 
I 

HD”te 
EPC 

Units 

- 

mm 

@kg 

mdkg 

wfkg 

Wkg 

@kg 

mgfkg 

w@ 

w@ 

w/kg 

wm 

mm 

w/kg 

w/kg 

@kg 

wfkg 

mg,,<g 

mm 

m@g 

mm 

v& 

Wkg 

ml/kg 

@kg 

@kg 

mg4 

Mk? 

Wkg 

mdkg 

mgb 

WQ 

w/kg 

mgikg 

- 

I 

c 

- 
2 6E-08 

3 8E-04 

ME-04 

2 9E-05 

2.8E-01 

9x-05 

3.1505 

1.2E-07 

1 4E-05 

1.2E-0.5 

3 ,E-04 

ME-06 

1 SE-05 

8 2E-05 

1.4E-05 

2.2E-01 

8 IE-06 

4.OE-04 

5 5507 

2.1 E-05 

5.6E-04 

1 E-1, 

FLOE-05 

7 SE-05 

,.2E-06 

S.-/E-03 

1.2E-OB 

1 SE-06 

7.5E-11 

l.llE-06 

ME-06 

4.1606 

4 SE-07 

II 

Intake 

lo”-cancer 

!J”lt* 

- 
mgikg-day 

mg/kg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mg/kg-day 

mgikgg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

IllgAg-day 

mgikg-day 

- 
I - 

4.0503 

NIA 

2.OE-02 

1 OE-01 

1 OE+OO 

4 OE-04 

S.OE-04 

3 OE-03 

NIA 

NIA 

XOE-03 

NIA 

.tOE-03 

1 OE-01 

N/A 

3 OE-01 

6 OE-02 

2 OE-02 

2 OE-05 

2.0501 

2.OE+00 

3 2E-03 

NIA 

1 6E-02 

S.SE-02 

2.-/E-01 

4.0505 

2.9E-04 

TOE-03 

NIA 

N/A 

S.OE-05 

NIA 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikpday 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mg/kg-day 

mgfkg-day 

mg/kg-day 

mgikg-day 

mgikg-da) 

mgikg-da) 

mglkgg-da) 

mg/kg-da) 

mg/kg-da) 

mgikg-da) 

mgikg-da) 

mgikg-da) 

mg/kg-da) 

mgikg-da) 

mg/kg-da) 

mgkg-da) 

mgikg-da) 

_mg/kg-dal 

, 

- 
NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

WA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

- 
WA 

NIA 

WA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

WA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

- 
6 4506 

NIA 

292-02 

2.9E-04 

2 SE-01 

WE-01 

,.OE-01 

3.8E-05 

NIA 

N/A 

LOE-0, 

NIA 

3 8E-03 

ME-04 

N/A 

7.4E-01 

1 OE-04 

2 OE-02 

2 8E-02 

1 IE-04 

2 8E-04 

1 5E+00 

5 2E-09 

NIA 

4.-Z03 

1 4E-05 

ME-02 

3 TE-02 

‘ME-03 

2.5E08 

N/A 

NIA 

1 4E-01 

NIA 



TABLE 7.1Oa RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

hkdl”nl 

EPC 

U”liS 

RO”k 

EPC 

Value 

mute 

EPC 

unit* 

Dlb~“ZOf”Wl 1.20E+oo 

Ethylben*ene MOE+00 

Indeno(l,2,3-c.d)py,e”e l.lOE+oo 

lh” 1 73E+04 

Methylem Chloride 4 BIE-01 

NapthkZ”e 3 10E+o, 

PCS-12 :4 4 32E-02 

TOl”W, ,.66E+OO 

Xylenes, f’m 4 40Et01 

m@d 

Mb 

m/kg 

@kg 

v/kg 

Wb 

mgh 

mgikg 

mdkg 

120E+00 

6.4OE+OO 

1.lOE+00 

,.73E+04 

OIE-0, 

3.10E+01 

4.32E.02 

,.WE+OO 

4.40E+ol 

Wkg 

wk2 

Wkg 

maw 

Wkg 

w/kg 

mgPn9 

Wkg 

W& 

2.OE-06 

3.2E-06 

1 BE-06 

2.9E-03 

2.4E-07 

5.2B05 

4.3E-08 

WE-07 

2.2E-05 

“Q/kg-day 

mg/kg-day 

mgLg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mglkg-day 

mgjkg-day 

2.6503 

9.2E-02 

N/A 

6.OE-02 

4 SE-02 

1.433023 

1.6E-05 

P.OE-01 

v3E+00 

mgLg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

“x,/kg-day 

mglkg-day 

mg/kg-day 

Total Hazard Index Across All Exposure 

Reference 

CO”Ce”+ratlOn 

WA 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

louteslPath\ 

NIA - not applicable 

,\ 
‘.‘_ 

. . 

” 

2 



TABLE ,.lOb RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

- 
I 

L - 

Medium 

EPC 

Value 

- 
I MZ?Ck”“l 

EPC 

Units 

- 

wW 

w!N 

Wkg 

w/kg 

Wb 

w/kg 

Wkg 

w/kg 

w/kg 

mgkz 

mm 

@kg 

w/kg 

@kg 

w/b 

w/kg 

mm 

wh 

w/kg 

m&g 

mgitg 

- 
I.52612 

2 27E-08 

3.41E-08 

,.,4E-09 

1 NE-05 

5.65E-09 

l.WE-09 

6,82E-12 

8.33E-10 

,.35E-10 

1.85P08 

l.Q,E-10 

9.09610 

4 8%09 

8 33E-10 

131E.05 

3 ME-10 

2.35E-08 

3.2w11 

,.26E-09 

3.33E-08 

*Surface and subsurface soil combined 

(1) Specify Med,“m-Specific (M) 0, Route-Specif,c(R) CPC s&&d for hazard ~al~“lation 

(2, Chronic 

Route EPC Value is equal to M&urn EPC val”e multlplled by I/PEF PEF = 1.32E+9 m$lkg 

NiA Not applicable. 

mute 

EPC 

U”i,S 

mgim3 

mghl~ 

mgim’ 

mgim3 

mglm’ 

mgim3 

mg/m’ 

mgim~ 

mgim’ 

mgim3 

mgim’ 

mg/m” 

mgim3 

mgim’ 

mgim3 

mgim’ 

mg/m’ 

mgim’ 

mgim3 

mgim3 

mgim’ 

Intake 

Non-cancer) 

- 
,2E-12 

1 ,E-08 

2.6E-08 

1.3E-09 

1 3E-05 

4.3E-09 

I 4E-09 

5 ZE-I2 

WE-10 

5.6E-10 

1.4E-08 

,.5E-10 

7.OE-10 

3 ,E-09 

WE-10 

I.0505 

2 8E-10 

ME-08 

2.5E-1 I 

9.7E-IO 

2.6E-08 

- 
Tota 

__I_ 

- 
mgRg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgAg-day 

mgikg-day 

“q/kg-day 

mgRg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikgg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

- 
azard Ind 

N/A 

N/A 

N/A 

NIA 

LOE-03 

N/A 

NIA 

l.,E-03 

NIA 

NIA 

3.OE-05 

NIA 

NIA 

2 9E-01 

NIA 

NIA 

ME-01 

9.OE-04 

NIA 

l.lE-01 

NIA 

- 
Across, 

- 

T 

riii 

mgikg-day 

my/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgjkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

“q/kg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg,kg-day 

mglkg-day 

ixposure 

- 

c 

I 

7% 

R&W”Ce 

:oncentration c 

I - 
N/A 

NIA 

NIA 

NIA 

3.5E-03 

N/A 

N/A 

6 OE-03 

N/A 

NIA 

l.OE-04 

NIA 

NIA 

1 OE+OO 

N/A 

NIA 

3.lEtoo 

3 PE-03 

NIA 

4.OE-01 

NIA 

- 

- 
NIA 

NIA 

NIA 

NIA 

mgim’ 

N/A 

N/A 

mgim3 

NIA 

NIA 

mgim’ 

NIA 

N/A 

mgid 

NIF 

NIE, 

mg/m3 

mgim’ 

NIA 

mgim’ 

NIA 

)Utes/Pathways 

- 
NIA 

NIA 

N/A 

NIA 

1 3E-02 

NIA 

NIA 

3 IE-09 

NIA 

NIA 

4 E-04 

NIA 

NIA 

1.3E-08 

N/A 

N/A 

3 26-10 

2.OE-05 

NIA 

8.8’S09 

N/A 

,.3E-02 
- 

,.3E-o* 
- 



- 
I 

I_ 

Medi”“l 

EPC 

“al”e 

Z.OOE-03 

3 ooE+ol 

4.50Ec0, 

2.30EtOO 

*.*oE+04 

7 46EtOO 

2.41E+OO 

9.00E-03 

1 10E+00 

9.70E-01 

2 4cE+o, 

2.60E-01 

1 20EiOO 

6 40E+00 

l.lOE+oo 

,.738+04 

4.61501 

3 lOE+Ol 

4 32E-02 

1,66E+OO 

4 ‘ioE+ol 

2.00E-03 

3 00E+01 

4.50E+O, 

2 30E+oo 

220Ec04 

7.46E+OO 

24,E+OO 

Q.OOE-03 

1 loE+oo 

9.,OE-01 

2.44EiOl 

2 60E-01 

- 
I 

- 
I 

TABLE 7 1, a RME 

CA,.CULAT,ON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSVRE 

NAS Oceana-SWMU t 

- 
Z.OOE-03 

3 oOE+Ol 

4.50E+0, 

2.30EtOO 

2.20E+04 

7.46EcOO 

2 41E+OO 

9.006.03 

1 lOE+OO 

9.,OE-0, 

*.44E+o, 

2 60E-0, 

,.20E+OO 

6 40EtOO 

l.lOE+oo 

173EtO4 

4,81E-0, 

3.,OE+O, 

4.32P02 

,.66E+OO 

4 40E+0, 

2,00E-03 

3.0OE+01 

4.50&O, 

2.3OE+00 

220E+04 

7.468+00 

2.4,E+oo 

9.00E-03 

,.lOE+oo 

Q.,OE-01 

2.446+01 

2 60E-01 

- 
1 

- 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
9.4E.09 

1.4E44 

2.1 E-04 

l.lE.05 

1 .OE-01 

3.5E-05 

t 1E.05 

4.2E.08 

5.2E.06 

4 6E-06 

1 IE-04 

12E-06 

6.6E-06 

3 OE-05 

5.2E-06 

8.1 E-02 

2.3E-06 

I.5504 

2.OE-07 

7.8E-06 

2 1 E-04 

1.4%,I 

‘,.ZE-05 

6 3E-05 

9.7E-07 

3.1 E-03 

l.lE-06 

LIE-06 

6 3E-1, 

1.5E-06 

ME-06 

3 4E-06 

3.7E-07 

Intake 

Non-Cance 

Units 

- 
mg/kg-day 

mg/kg-day 

mg/kg-day 

mglk9-day 

mg/kg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg!kg-day 

@kg-day 

mglkg-day 

mgRg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“Q/kg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgfkg-day 

mgikg-day 

mgRg-day 

@kg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg,kg-day 

mglkg-day 

mgikg-day 

- 

0 

I 

c 

Dose (2, 

- 
4.OE-02 

NIA 

2.OE-02 

t.OE+OO 

1 .OE+oO 

4.OE-04 

3.OE-04 

3.OE-03 

N/A 

N/A 

TOE-02 

N/A 

4 OE-03 

l.OE-01 

NIA 

3.OE-01 

6.OE.02 

TOE-02 

5.OE-05 

2.OE+OO 

Z.OE+O0 

3.2B02 

NIA 

1.6E-02 

8.3E-01 

2.7501 

4.OE.05 

2.9b04 

3.OF03 

N/A 

NIA 

2.OE.04 

N/A 

- 
I 

ReleR?nce 

Dose umts 

- 
mglkg-day 

mgikg-day 

mgkg-day 

“Q/kg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgLg-day 

mg/kwday 

mgRg-day 

mglkg-day 

mgfkg-day 

mgjkg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

- 
NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

- 

” 

: 

4 

- 
NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

- 
1 
I - 

2x-07 

N/A 

l.lE-02 

I.1505 

1 OE-01 

8.6E-02 

3.8G02 

1 4%05 

NIA 

N/A 

5 x-03 

N/A 

1 4s03 

3 OE-04 

N/A 

2 ,E-0, 

3.88-05 

7.3E-03 

4.,E-03 

3.9E-06 

1 OE-04 

5.3E-01 

4.4E-10 

N/A 

4 OE-03 

1.2E.06 

1 lE.02 

2.6E-02 

3 8E.03 

2.1E.08 

NIA 

NIA 

l .,E-02 

NIA 



Medium Medium 

EPC EPC 

“41W ““Its 

1.20Etoo @kg 

6 40E+OO mQlk9 

I”deno(l.2.3-c.d)pyrene 1 1 OE+OO Wkg 

1 73E+04 m9fk9 

Methylme Chlollde 4.8,E-01 mgb 

3 IOEtOl Wkg 

4.32E.02 mQk9 

166E+OO Mkg 

4.40Etol &kg 

(Total) 

- 

I 
1 - 

TABLE 7 1 la RME 

CALCUATlON OF NON-CANCER HAZARDS 

REASONABLE MANMUM EXPOSURE 

NAS Oceana-SWMU 1 

“IgikQ-day 

mgikg-day 

mQ/kg .day 

mQIkg-day 

I-----! mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mglkg-day 

__.- 
2 E-03 mgikg-day NIA NIA 

mgikg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

mgfkg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

2.9E-05 

NIA 

4 IE-02 

4.2E-06 

2 7503 

WE-04 

3 5607 

1 OE-06 



TABLE 7.11b RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Ocaana-SWMU 1 

Receptor Age Adult 

Medwm 

WC 

“h? 

dWL7” 1.1.2-Trichlaroethane 2.0ciE-03 w/kg 1.52E-12 mg/m3 R 3.OE-13 mglkg-day N/A mgikgg-day NIA NIA N/A 

I-Methylnaphthalene 3.00E+OI m9kg 2.27E-08 mgin? A 4,4E-09 mgikg-day NIA mglkg-day N/A N/A NIA 

2-MelhyRaphthalene 4.50Et01 m9ikQ 341E-08 mgim’ R 6.7E-09 “IQ/kg-day N/A mg/kg-day WA NIA NIA 

Acetone 2 30EtOO mQfk9 1 74E-09 mgim’ R 3 4E-10 mgikQ-day N/A mgikg-day N/A N/A N/A 

Al”“ll”“~ 220E+04 Wkg 1 67E-05 mglm’ R 3.38-06 mgikg-day 1 OS-“3 mQ,k@day 3 5E-03 mgim’ 3x-03 

A”fi”W”y 7.4SEtoo Wkg 5.65E-09 mgim3 R l.lE-09 mg/kg-day N/A mg/kg-day N/A N/A N/A 

Arsenic 2 41E+00 mQR9 1 82E-09 mgim” R ME-10 mg/kg-day NIA mg/k@day N/A N/A N/A 

senzene 9.00E-03 %I4 6.82P12 rnQirn3 R 1.3E-12 mQ/kg-day 1 x-03 mg/kg-day B.OE-03 rnQ/rn3 7.8E-10 

senzo(a)pyrene 1 10EtOo Wkg 8.33E-10 mglm’ R 1.6E-10 mglkg-day NI.4 mghg-day NIA N/A N/A 

S~“ZO(b,fl”QEl”th~“C3 9.70E.01 Wk3 735E-10 rnQ/d R 1 ‘El0 mgikQ-day NA “wwJ=Y NIA WA NIA 

Ch‘mli”m. ma, 2.44EtOl Wkg 1.858-08 mgh R 3.6E-09 mgikg-day 3 OE-05 mgtkg-day l.OE-04 mg/m3 WE-04 

D,be”z(a,b,a”tbrace”e 2.60501 “Q/kg 197E-IO mgim’ R 3 SE-1 1 mgRg-day NIA mgikg-day N/A NIA NIA 

Dibe”ZOf”C3” 120E+00 mQlk9 9.09E-10 mgh3 R 1.G10 mg/kg-day N/A mQ/kg-day N/A NIA N/A 

EfhYlb~“.S”~ 6 40EtOO mg/@ 4.85B09 mgim’ R 9.5E-10 mg/kg-day 2.9501 mg/kg-day t.OE+OO mgim3 3.27609 

Indeno(l.2.3~c.d)pyrene 1 10E+00 Wkg 8.33E10 mg/m3 R WE-IO mglkg-day NIA N/A NIA NIA 

IlO” 1.73Et04 @kg 1.31E-05 mgim’ 
mgikg-day 

R SE-06 mglkg-day NIA NIA NIA N/A 

Methylene Chloride 4 SlE-01 @kg 3.64E-10 mgim’ 
mglkg-day 

R 7.lE-11 “WWd=y WA-01 3.OE+00 8.3E-ll 

Napthalene 3.10E+01 “Wkg 2.35E-08 mg/m3 
mg(kg-day mgim’ 

R 4.6E-09 mgikg-day 9 OE-04 3 2603 5.1 ,E-06 

PCS-1254 4.32E-02 Wkg 3 BE-1 7 mgim3 
"IQRQ-day mg/m3 

R 64E-12 mgikg-day NIA mgikg-day NIA N/A NIA 

Toluene 1 fxE+00 wW ,.28E-09 mg/m’ R 2.5E-10 “IQ/kg-day LIE-01 mg/kg-day 4.OE-01 “lQhl~ 2 24E-09 

XyhBs. total 4 40E+01 WkQ 3 33E-08 r”Qlrn” R 6.5E-09 “u/kg-day NIA mglkg-day N/A NM N/A 
(Total) 3 4s03 

Tdlll UI7.d In&a” A,..*^  ̂ A,, c. ,̂ ^ ,̂. Î  ” .̂..̂  ̂ InelL.. ^.._ ’  ̂ .-_“? 



TABLE 7 12a RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXMUM EXPOSURE 

NAS oceana-SWMU 1 

_- 

Medium 

EPC 

““Its 

I_ 

wW 

mgh 

wh 

vh 

w/kg 

@kg 

w@ 

mQ/k9 

Wks 

mdkg 

mgkg 

wh 

m9k7 

wlkg 

w4 

Wkg 

wh 

mgkg 

mm 

mgh 

&kg 

- 
P OOE-03 

3.00EiO1 

4.50E+01 

2 30E+OO 

2,20E+04 

7.46EtOo 

2.41Etoo 

9 OOE-03 

1 10E+00 

S.,OE-01 

2 44E+01 

2 60E-01 

1 2OE+OO 

6.4OE+OO 

l.lOE+oo 

1 .xs+04 

4 SIE-0, 

3 10EtOl 

4 32E-cl* 

1 .mt+oo 

4.40E+O, 

LOOE-03 

3 00E+01 

4 5”E+o, 

230E+00 

2 *oE+o‘l 

7 46E+Oo 

2 41 Et00 

9.00E-03 

LlOEtoo 

9 TOE-01 

2.44Et0, 

2.60E-01 ---. 

- 

: 

c 

EPC 

Selected 

for Hazard 

alc”lafion (1: 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

2.s09 

2.9E-05 

4.4b06 

2.3E-06 

ME-02 

7 3E-08 

2 4E~OS 

8.8E-09 

1.1 E-08 

9 5E~07 

2 4E-05 

2.5E-07 

1 2E-06 

8 3506 

1 .I E-06 

,.7E-02 

4.7507 

3 OE-05 

4.2E-08 

1 6E-06 

4 3E-05 

1 .OE-, 1 

5.4E~05 

8 2E-05 

1.3606 

4.OE-03 

,.4E-OS 

1.4E-06 

8 2E-11 

2 OE-06 

1 8E-06 

4 4E~O6 

4 7E.07 

- 
mgikg~day 

mgikg~day 

mgikg-day 

mgikg-day 

mgikg~day 

mgikg-day 

mgikgg-day 

@@day 

@kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mghg-day 

mgikg-day 

mgikg-day 

mglkg~day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mg,kQ-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

WWay 

__I 

- 
4.OE-03 

N/A 

2.OE-02 

1 OE-01 

1 OE+OO 

4.OE-04 

3.OE-04 

ZOE-03 

NIA 

NIA 

3.OE-03 

N/A 

4 OE-03 

1 OE~Ol 

NIA 

3 OE 01 

S.OE-02 

2.OE-02 

2 OE~05 

Z.OE-01 

2 OEiOO 

3 2E-03 

N/A 

1 GO:! 

8 3E-02 

2 7E-01 

4 OE-05 

2 SUM 

3.OE-03 

NIA 

NIA 

3.OE-05 

NIA 

ngikg-day 

ngikg-day 

ngikg-day 

ngikg-day 

ngikg-day 

mgikg~day 

ngikg-day 

ngikg-day 

vglkg day 

ngikg-day 

ngikg-day 

ngikg~day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg,kQ-day 

mgikg-day 

mgikg-day 

rngikg~day 

mg/kg-day 

mgikg-day 

‘“g/kg-day 

mgikg~day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikgday 

- 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

- c I 
N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

N/.4 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NI.4 

NIA 

N/A 

NIA 

NIA 

NIA 

- 
I 0Lment 

- 
4 SE-07 

NIA 

2 2E-03 

2 3E~05 

2,s02 

1 AE-02 

7 8E-03 

2 9E-06 

NIA 

NIA 

B.OE-03 

NIA 

2 9E-04 

ME-05 

NIA 

S.SE-02 

7 SE~06 

1 5E-03 

2 IE-03 

8.,E-06 

2 2E-06 

1 2E-01 

5.E.09 

N/A 

5 1 E-03 

1 5E-05 

1.5E~02 

3.4E-02 

4.9E~03 

2.7E-08 

NIA 

NIA 

1 SE-01 

NIA 



WA 1 N/A M 2,2E-OS 

M 3SE-OS mgikg-day 

M 2 OE-OS mgikg-day 

M 3.1~.03 mgikg-day 

M 2 SE-07 mg,kg.day 

M ME-OS mg/kg-day 

M 4 7E-08 mglkg-day 

M 9 IE-07 mg,kg.day 

Ml 

2.4E-05 mgikg-day 

I 
Total Hazard Index Across All Exposure Routes/Pathways 

NI.4 N/A 

NIA NIA 

NIA NI.4 

NIA NIA 

NIA NIA 

NIA NIA 

N/A N/A 

NIA N/A 



3 00E+01 wb 

4.50E+01 mdkg 

2 30Ei00 Wkg 

2 *m+04 mPg 

7 4st+m @kg 

2 41E+00 @kg 

9.00E-03 wh 

1 loE+oo “Mb3 

9 /OE~O, mglkg 

2 eE+ot wh 

2.SOE-01 @kg 

1 .*oE+oo @kg 

6 40Et00 w& 

1 10EiOO mgh 

1 73Et04 wkg 

4 81E~01 &kg 

3 ,oE+ol Wkg 
4 32E-02 nigikg 

1 ssE+oo @kg 

4 40E+01 @kg 

mglm3 R 1.5E~09 mgikg-day NIA NIA 

mglm’ R Z.ZE~OS mgikg-day N/A NIA 

mgid R t ,E-10 mgikg~day NIA NIA 

“lg/m3 R 1 IE-06 mgilcg-day 3.5E-03 mglm3 

mgim3 R Xi-E-10 mgikg-day NIA NM 

mgh? R 12E.10 mgikg-day NIA NIA 

mgim’ R 4 4E-I3 mgikg-day 6 OE 03 mglm3 

mg/m3 R 5 611 mgikg-day NIA NIA 

mglm3 R 4.8E-11 mgikg-day NIA NIA 

mgim’ R ,.2E-09 mgikg-day 1 GO4 mglm’ 

mg/m3 R 13E-11 mgikg-day NIA NIA 
mglm3 R 5 9E-11 mgikg-day NIA NIA 

mgi”? R 32E-10 mgikg-day 1 OE+00 mgld 

mglm3 R 5.4E-11 mg/kg-day NIA NIA 

mglm3 R &SE-O, mgikg-day NIA NIA 

mg/m3 R 2 4E-11 mgikg~day 3 OEtOO mglm3 

mgim3 R 1 5E~09 mgikg~day 3 2E-03 “lg/“? 

mgim3 R 2 IE-12 mgikg~day NIA NIA 

mglm’ R * 2E-ll mgikg~day 4 OE-0, mglm3 

mglm3 

_I1 22E~0g 1 

mgikg~day NIA NIA 

I I I I 1.IE.03 
Total Hazard index Across All Exnns~m RnutnnlPathwavs r--zz 

NIA 

NIA 

NI.4 

NIA 

1 OE-03 

WA 

NIA 

,.7E-03 

NIA 

NIA 

3.OE-05 

NIA 

NIA 

2 9E~01 

NIA 

NIA 

8 SE-01 

!lOE-04 

NIA 

1 IE-01 

NIA 

L 

mgikg-day 

mgikg-day 

“@kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg~day 

mgikg-day 

q/kg-day 

mgikg~day 

mg/kg-day 

mgikg-day 

mgikg-day 

q/kg-day 

mgikg-day 

mgikg-day 

mgikg~day 

mgikg-day 

mgikg~day 

I 
NM I N,A 

7 
NI.4 

N/A 

NIA 

NIA 

1 ,E-03 

NIA 

NIA 

2 SE-10 

NIA 

NIA 

4.OE-05 

NIA 

NIA 

1 0’s09 

WA 

NI.4 

2 8E~ll 

1 .,CE~OE 

NIA 

7&E 1c 

WA 



TABLE 7.1% HME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 

NAS oceana-SWMU 1 

- 
I 

- - 
Medium 

EPC 

““its I - 

wlkg 

mm 

mm 

mdkg 

wh 

wh 

wk? 

wh 

w/kg 

wh 

@kg 

Wks 

w& 

WQ 

wlkg 

wh 

mgh 

mgw 

Wkg 

mdkg 

w&g 

@kg 

w/kg 

wh 

wh 

wh 

wh 

Wkg 

wh 

Wb 

w/kg 

@kg 

mgikg 

- 
I 

Route 

EPC 

U”ltS 

&kg 

w/b 

wh 

w/kg 

“Wg 

mm 

mgh 

wh 

Wkg 

@kg 

“Wkg 

-!gQ- 

- 

I 

c 

- 

WC 

Selected 

for Hazard 

:aic”lat,“” ( 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

intake 

Non-cancer) 

- 
4.,E-10 

S.iE-OS 

9 Z-06 

4.7E-07 

4 SE-03 

1 SE,06 

ME-07 

ME-09 

2 E-07 

2.0~.07 

5 OE-06 

5 SE.08 

2.4507 

1 3E-06 

2.2E.07 

3.503 

9 SE-08 

6.3E~06 

8.8E~09 

3.4E-07 

9.OE~OS 

- 
I 

Intake 

NO”-cance, 

U”l& 

- 
mgikg-day 

mg/kg-day 

@kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mg/kgg-day 

“-@kg-day 

mglkg-day 

“wqday 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg~day 

mgikg-day 

mgikg-day 

mgikg~day 

mglkg-day 

mgikg~day 

m&!/kg-day 

mglkg~day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

rag/kg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

- 
-) 
I 

4 OE-03 

N/A 

2 OE-02 

1 OE-01 

,.0E+00 

4.W04 

3 0504 

3 OE-03 

NIA 

N/A 

3 OE-03 

WA 

4.OE-03 

1 GO, 

NIA 

3.OE-01 

S.OE-02 

ZOE-02 

2 OE-OS 

2.OE-01 

ZOE*OO 

3.2F03 

N/A 

1 SE-02 

8.3E.08 

2 7E-01 

4.OE-05 

2 9E-04 

3.OE-03 

N/A 

NIA 

3 E-05 

N/A 

- 
I - 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg,kg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

“Q/kg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

“@kg-day 

mgikg-day 

mg/kg-day 

- 

i c 

I 
NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

WA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

N/A 

- 
NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

- 
” 
I 

A-- 

Hazard 

O”“W”t 

- 
,.OE-07 

NIA 

ME-04 

4.7506 

4 SE-03 

3 am3 

1.G03 

6.1~.07 

NIA 

NIA 

1 x-03 

NIA 

S.lE-OS 

1 3E-05 

NIA 

1 .PE-02 

1.SE~OS 

3 2E-04 

4.4E-04 

1 7E~OS 

4 SE-06 

2.s02 

7.4E-10 

NIA 

6 SE-04 

2.EOS 

1.9E-03 

4.603 

SK-04 

3 539 

N/A 

N/A 

1.9E-02 

N/A 



TABLE 7 13.3 RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NM Oceana-SWMU 1 

- 

~~~ 

Total Hazard Index Across A 

* Surface and ~ub~wfa”e soil combined. 

(1) Spec,,y Med,um-S,,ec,f,c (M) o, Route-Spmfic (R) EPC seiected for hazard ~alc”lation 

mgikg~day NIA N/A 1.m04 

mgikg-day NIA NIA 4 !3E-OS 

mgikg~day NIA N/A NIA 

mg,kg-day N/A N/A HE-03 

mgikpday NIA NIA 7 1E-07 

mgikg~day NIA NI.4 4 SE-04 

mgikg-day NI.4 N/A 3 GO4 

mgikg-day NIA N/A 5.9E-07 

mg,kg.day N/A N/A l .,E-OS 

XSE-02 

Exposure Routes/Pathways -r--cza 

. i 
i 



TABLE 7.133 RME 

GALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWM” 1 

Exposure Chemical Medium Medium 

Route Of Polentlai EPC EPC Dose Unlfs Conmntraiion Concentration 

concern “arUe ““lt.3 

1: ;; c~~,~~ 

haiamn 1.1.P.Trahloroethane 2.00E-03 @kg 1 57.b12 mglm’ R 4.6E-15 mgikg-day NIA mgikg-day NIA N/A N/A 

I-Uethylnaphthaiene 3 ooEr01 @kg 2,27E-08 mglm3 R OSE-II mgk+y NIA mgikg~day NIA NIA N/A 

P~Me,hylnaphthalene 4 slE+01 w/kg 3.41~.08 mglm3 R 1 OE.10 mgikg-day NIA mgkg-day NIA N/A N/A 

Acetone 2.30Et00 w/k3 1.74E-09 mgm R 53E-12 mg/kg~day NIA mgikg-day NIA NIA N/A 

Ai”~i”“lIl 2 ZOEt04 mgikg 1 WE-05 mgim3 R 5 IE-08 mgi!+g-day 1 OE-03 mglkg-day 3x-03 mgim3 5.1~.05 

A”tllll0”y 7 46E+00 @kg 5.65E-09 mgim3 R I.E.1 1 ll@g-*ay NIA mglkg-day NIA NIA N/A 

AEe”lC 2.41Ei-00 m9h 1 82E-09 ~gilTl3 R 5 SE-12 mJkggday NIA mglkg-day N/A NIA N/A 

Benzene 9 OOE-03 wh 6.82E.12 mg/m3 R 2 IE-14 mgikg-day 1 7E-03 “@kg-day 6.OE-03 mglm3 ,.2E-11 

BWlZO(El)pyME l.fOE+oo w/kg 8.33E-IO mgim3 R 2 SE-12 mglkg-day NIA mg,kg-day NIA N/A N/A 

B~“ZO(b)tl”OMlthSl~ 9 70E-01 mm 7 35E-10 mghn3 R 2.2b12 mgkg-day NIA mgtig-day N/A NIA N/A 

Ctmrnl”rn, ma, 2 44E+01 we! 1 85E-08 mg/m3 R ME-1 1 mgikg-day 3 OE-05 mgikg-day 1 .OE-04 mglm3 I .9E-06 

D,benr,a.h,a”lhrace”e 2 60E-01 m9h 1 SK-10 @Ill3 R 6 OE-13 mgi!g&y NIA mgikg-day NIA NIA N/A 

DibMlZOfU,~” 1.20E+00 mm 9 0s10 mgim3 R 2.8E-l* mgikg-day N/A mg/kg-day N/A N/A NIA 

Efhylbe”Ze”e 6 40Ei00 wh3 4.85E-09 WJilll3 R 1 5E~11 mgikg~day 2 9E-0, mgikg-day 1.0E+00 mgim3 5.08E-11 

Indeno(l.2.3~c.d)pyrene 1 ,0E+00 m9h 8 33E~lO mgirn3 R P SE-12 mgikg-day NIA mgikg-clay NIA N/A NIA 

km 1 73E+04 WI& 131E-05 mghe R 4.OE-08 mglkg~day NIA mglkg~day NIA N/A NIA 

Meihylene Chiorlde 4.81E 01 mglkg 3.64E-10 mghc R 1 1E-12 mgikg-day 8 6E~0, mglkg-day 3.0E+00 mgim3 1.3E~l2 

Napthalene 3 ,cE+01 m/k9 2 35E~08 mgim3 R 7 16ll mglkg-day 9 OE-04 mglkg-day 3 ZE-03 mg/m3 7 9-s08 

PCB-,254 4.32E-02 mdkg 3 SE-1 1 mgim3 R 

i. 

LOE~l3 mglkg-day N/A mglkg-day NIA NIA N/A 

ToluerE3 1.66ttOo mglkg 1 .m%l9 mghl3 R 3 8E-12 mgikg-day 1 IE-01 mgikg-day 4 OE-01 mgim3 3.49E-11 

Xylenes. total 4,40t+01 mgh 3 SE-08 mgima R WE-10 mglkg-day NIA mgikg-day N/A NIA N/A 
(Total, 5x c5 - .- 

Tnt., Uz.r~.rrl l”rlO” nr*nr  ̂ All Cmnr,,%. !2A..+^r,D^a. ..,̂ ..̂  I>;- 



TABLE 7.14a RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

Medium 

EPC 

Value 

- 
T 

- 

i _I_ 
2.00E-03 

3.00E+01 

4.50E+Ol 

2.30EtOO 

2 2OEiO4 

,.46E+oo 

2.41E+oO 

9 00603 

l.loE+00 

Q.,OE-01 

2 44E+O1 

MOE-01 

1.2oE+oo 

6.40E+OO 

l.lOE+oo 

1.73E104 

481E-01 

3.1 OEcol 

4 32B02 

1.66E+oo 

4.40E+Ol 

Z.OOE-03 

3.00E+ol 

450E+01 

2.30E+00 

2.20E+04 

7.46E+oo 

241EtOO 

9.00E-03 

1 10E+OO 

Q.,OE-01 

244E+ol 

2 OOE-01 

-= 

4% 

w&g 

w/kg 

mWks 

wikg 

mQ/kQ 

mQ/kg 

mQ/kQ 

w/kg 

rnQ@ 

@kg 

mgitg 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M- 

- 

sl 
5 Es-10 

WE-06 

,.3E-05 

6 4E-07 

6.1 E-03 

Z.lE-06 

6.7E-07 

2X-09 

3.1E-07 

2.7E-07 

&BE-06 

7 3E-08 

3.4E.07 

1 SE-06 

3.,E-07 

UIE-03 

,.3E-07 

8.7E-06 

1 ZE-00 

4 OE-07 

l.ZE-05 

IBE-11 

4.9E-05 

7.3E-05 

1 IE-06 

3.6E-03 

WE-06 

1.2~~06 

7.3511 

,.8E-06 

1.6E-06 

3.9E-06 

d2E-07 

Tlgikg-day 

nQ/kg-day 

nglkg-day 

llgilcg-day 

IlQkg-day 

mgikg-day 

mgkg-clay 

mgikg-day 

mg/kg-day 

mgikg-day 

“,QikQ-da,’ 

mQ/kQ-day 

VhQikQ-day 

mgikQ-day 

mgkg-day 

W,,kQ-day 

mQ/kg-day 

mQ,k,,&). 

mgikg-day 

mgikg-day 

mgikg-day 

“,Q,kg-day 

mgit@ay 

“g/kg-day 

mglkg-day 

“IgikQg-day 

mgA@ay 

mQ/kQ-day 

mgikg-day 

mQikQ-day 

X"QkQ&y 

mQ/kg-dZ,y 

"Qkg-day 

- 
I 

- 
I - 

4.OE-03 

NIA 

Z.OE-o* 

l.OE-01 

1 .OE+OO 

4 OE-04 

3.OE-04 

3.OE-03 

N/A 

N/A 

3.OE-03 

N/A 

4.0s03 

I.0601 

NIA 

3.0501 

6.OE-02 

Z.OE-Cl* 

ZOE-05 

Z.OE-0, 

Z.OE+OO 

3.2E-03 

NIA 

1.E02 

8.3502 

2.7E-01 

4.OE-05 

2.9E-04 

3.OE-03 

NIA 

NIA 

3.OE-05 

N/A ~- 1 

Dose ums 

- 
“7g,tQ-day 

mQikQ&y 

"IQkQ-d.3y 

mgkg-day 

mglkg-day 

mgikpday 

mgikg-day 

mgitg-day 

mgtq"day 

mg/kg-day 

mgikQ-day 

mgikg-day 

!TbQikg-&tY 

mg,kg-day 

",g,kQ-day 

"IQ@day 

mg/kg-day 

",Q,kQ-dL4y 

mgikg-day 

mgkg-day 

mgikg-day 

mgikg-day 

"IQ/kg-day 

mg/kg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kQ-day 

mQ,kg-day 

"@Q-day 

mgikg-day 

fllgikg-day 

- 
N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

- 
N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

- 
I - 

1 4E-07 

N/A 

6.3E-04 

6.4E-06 

6 1 E-03 

5 ZE-03 

2 ZE-03 

8.4E-07 

NIA 

NIA 

2.3E-03 

NIA 

8 4E-05 

l.E-05 

N/A 

1 GE-02 

2 ZE-06 

4 3E-04 

6.OE.04 

2.3E”06 

O.lE-06 

3.4;.02 

5.1 E-09 

N/A 

4 w-03 

1 3E-05 

1 3E-02 

3.OE-02 

4.4E-03 

2 4E-08 

NIA 

NIA 

1 3E-01 

N/A 



TABLE 7 14a RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONASLE MAxlMUM EXPOSURE 

NAS Oceana-SWMU 1 

Medium 

WC 

Medium 

EPC 

U”lfS 

EPC 

Selected 

for Hazard 

Intake 

(Non-Cancer) 

I I I I I 

1 *oE+oo “JQW 1.20E+00 w/kg M 

6.‘mE+oo @kg 6.40EGX mQR9 M 

I. lOE+OO @kg l.lOE+CU w/kg M 

173Ec04 mQ/kQ 173Et04 w/kg M 

4.81E-01 ww 4.81E-01 mm M 

3.,0E+01 mW@ 3.10Et01 Wkg M 

4,32E-02 wh 4.3s02 mm M 

1 mE+OO w/kg 1.66Etoo “WQ M 

4.4OE+01 mQ4 4.40Etol w/kg M 

1 9E-06 

3.1E-06 

1.8E-06 

2 BE-03 

2.3E-07 

SOE-05 

4.2E-08 

8.1 E-07 

2.1 E-05 

I= mg/kg-day WE-04 

mgikg-day 9.2E.02 mgikg-day NIA N/A 3.4E-05 

mgikg-day N/A mgikg-day N/A N/A NIA 

mglkg-day 6.05o* mgikg-day N/A N/A 4.7602 “IQ&Q&y 4.8502 mg@day N/A N/A 49E-06 

mgikg-day ,.6E-02 mglkg-day NIA N/A 3.lE-03 

mQ,kg-day ME-05 mgikg-day NIA N/A 2.48-03 

mglkg-day 2.0~~01 mg/kg-day NM N/A 4.OE-06 

mgfkg-day 1.8E+oo mQ/kg-day N/A N/A 1.2E-05 

1 24E-0, 

Total Hazard Index Across All Exposure Routes/Pathways -[r5Iziiq 

NIA not applicable 



- 
I 

L - 

MedIm 

EPC 

Value 

- 
I 

- 

M&urn 

WC 

““its 

m&2 

w/kg 

Wkg 

mWg 

Wkg 

@kg 

mma 

mQW 

w/kg 

WkQ 

mg*g 

W-2 

m@kQ 

w/kg 

wN 

mQM 

@kg 

WkQ 

mQ/kQ 

mQ/kQ 

Wk 

TABLE 7 143 RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

- 
,.52E-12 

2.2w08 

3.41E.08 

1.74E.09 

1 67E-05 

5.65E.09 

1 82E-09 

6.82P12 

&33E-10 

7 35E-10 

l.%E-08 

,.WE-10 

Q OQE-10 

4.85E-09 

8 33-10 

1 31E-05 

3 64E-to 

USE-OS 

3E8E-11 

1 2BE-09 

3.33E-08 

mgimg 

mgim’ 

mgim’ 

mg/m3 

mgim’ 

mgim’ 

mg/m3 

mg/d 

mg/m3 

mglm’ 

mgim’ 

mgim’ 

mgirn” 

mglm’ 

mgim” 

mgim’ 

mgim’ 

mg/m’ 

mglm’ 

mgim’ 

mgim3 

EPC 

Selected 

for Hazard 

:alc”mion (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

A 

R 

R 

H 

R 

R 

R 

R 

R 

- 
WE-15 

SE-11 

1.4E-10 

7 3E-12 

7 OE-08 

2.4E-11 

7 9E-12 

2.88-14 

3.5E-12 

3.,E-12 

7 7E-11 

8.2E-13 

3 8E-12 

2 OE-1, 

3.5E-12. 

5.5E-OS 

15E-12 

QLIE-11 

14513 

5 3E-12 

14510 

- 
Tot 

- 
“IQ/kg-day 

mgikg-day 

mgRg-day 

mgikg-day 

mg,kg-day 

mgfkg-day 

mgikg-day 

IllgRg-day 

mgikg-day 

mg,kQ-day 

mgikg-day 

“IQ/kg-day 

mgikQ-day 

“IgikQ-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“?g/kQ-day 

“,g/kQ-day 

mglkg-day 

- 
azard Ind 

- 

‘) 

; - 
N/A 

NIA 

N/A 

N/A 

1 0503 

N/A 

NIA 

1.-E03 

N/A 

NIA 

3.OE-05 

N/A 

N/A 

WE-01 

NIA 

N/A 

* 6s.0, 

Q.OE-04 

NIA 

l.lE-01 

NIA 

- 
,“gikQ-day 

mgikg-day 

mgikgg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikQ-day 

mgikgday 

“lQ/k~day 

mg/kg-day 

mgikg-day 

@kg-day 

“IQ/kg-day 

mQikg-day 

mg/kg-day 

mgikg-day 

“TQlkg-day 

“IQ/kg-day 

mgikQ-day 

mgikg-day 

,“Qlkg-day 

- 

C 

; - 
N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

- 
lutes/Path\ 

- 
N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIP. 

- 
N/A 

NIP, 

N/A 

N/A 

7 OE-05 

N/A 

NIA 

1.7E-11 

NIA 

NIA 

2.6B06 

NIA 

NIA 

Kw-11 

NI.4 

N/A 

1 BE-12 

1 OS&07 

NIA 

478E-11 

NIA 

7.2E-05 
- 

7.2E-05 



, mglk~day 

mgikg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg~day 

mgikg-day 

mglkg~day 

mglkg-day 

mglkg~day 

mgikg-day 

mglkg-day 

Fpf? 

mgiml 

mghm 

mglm3 

mghls 

m/m3 

II I I I 
Total Hazard Index Across All Exposure Routes/Pathways 



TASLE 7.16 CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCY 

NM Oceana~sWMU 1 

mgikg-day 5 OE-02 

I I I -- 
lazard Index Across All Exposure Routes/Pathways 



- 
I 

- - 

h+adl”rn 

EPC 

““IIS I - 

mm 

Wkv 

WkQ 

mWv 

mQ/kQ 

Wkg 

m9N 

w/kg 

WkQ 

Wkg 

WkQ 

WfiQ 

Wkv 

WkQ 

WkQ 

W!w 

mQk3 

@kg 

Wkv 

mQ/kQ 

“WQ 

“WkQ 

mm9 

mQ/kQ 

Wkg 

mQ/kQ 

Wm 

mQ/k’J 

Wkg 

mQ/kQ 

mQh 

mQ& 

mgRg 

TPIBLE 7.17 CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 

NAS Oceana-SWMU 1 

mute 

WC 

Value 

- 
2 OOE-03 

3.QQEt01 

4 mE+Ql 

2 30E+OO 

2.20E+04 

7 ‘vx+oo 

2.41ErOO 

WOE-03 

l.lOE+oo 

9.70E-01 

&ME+01 

2.60E.0, 

1.2OEtOO 

6.40EtOO 

l.lOE+oo 

,.73E+04 

4.61E-01 

3.,0E+01 

4 32E-02 

l.%E+OO 

4.40E+Ol 

2.00E-03 

3.00E+Ol 

4.50Ec0, 

230Et00 

2.20Et04 

7,46E+oo 

2,41E+OLl 

V.OOE-03 

1.1OE+@o 

Q ,OE-01 

2 44E+01 

2 SOS-01 

- 
I - 

w@ 

“Wv 

wh 

Wkv 

WUkQ 

M&i 

Wkv 

Wkg 

mgfkv 

w/kg 

mgfkv 

mgh 

4kv 

v@i 

WkQ 

mdkv 

mQ’kg 

WkQ 

mv@ 

mQ/kQ 

wh 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
8.5E-09 

1,3E-04 

19E-04 

9.81-06 

9 ‘E-02 

32505 

,.OE-05 

3 SE-08 

4.,E-OS 

4.1 E-06 

1 OE-04 

l.,E-06 

5.1 E-06 

2 YE-05 

4.7E-06 

7.4E-02 

2.1 E-06 

1.3E-04 

1 8E-07 

7 1 E-06 

1.9E.04 

1 SE-11 

5.4E-05 

6.1 E-05 

1 E-06 

3.9PO3 

I.3506 

1,‘s06 

8151, 

2 OE-06 

1.7E-06 

4.4506 

4 7507 

- 
mQ,kg-day 

mgikg-day 

mgikg-day 

mQ,kg-day 

mgRQ-day 

“,g,kQ-day 

mghg-day 

mg/kg-day 

mg,kQ-day 

mgikg-day 

“IQikQ-day 

mglkg-day 

mgikg-day 

“IQikQ-day 

r”Qikg-day 

mglkg-day 

mQ,kQ-day 

mQ/kQ-day 

mgikg-day 

“IQikQ-day 

mg,kg-day 

mgikQ-day 

“X$!+g-day 

mgikg-day 

mgikg-day 

mg,kg-day 

“IQ/kQ-day 

mgi!q&y 

mgikg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

- 
4.0503 

NIA 

2 OE-02 

1 OE-01 

1 OE+OO 

4 OE-04 

3 OE-04 

3.OE.03 

NIA 

NI.4 

3.OE-03 

NIA 

4 OE-03 

1 OE-01 

N/A 

3.OE-01 

6.OE-02 

2.0~.02 

2 E-05 

2.OE-01 

2.OE+OO 

3%03 

NV4 

ME-02 

8.3E-02 

2 v-01 

4.OE.05 

2.9~.04 

3.0~.03 

N/A 

N/A 

3.OE-05 

NIA 

3ose ““be 

- 
mgikg-day 

mglkpday 

mQikQ.day 

mg/kQ-day 

mgikg-day 

mQ/kg-day 

!P$kQ-day 

v”QikQ-day 

“?Qikg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

“Ig/kQ-day 

I”Qikg-day 

mgng-day 

mgfkg-day 

“?Qikg-day 

mgikg-day 

mgikg-day 

mQ,kg-day 

mQ/kg-day 

mgikg-day 

mglkg-day 

mgikg-day 

“IQ/kg-day 

mglkg-day 

rnVhQ-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

msng-day 

- 
C I 

N/A 

N/A 

NM 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

- 
NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NI.4 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

- 
2 1 E-06 

N/A 

9.6E-03 

QBE-05 

9 4E-02 

8 LIE-02 

3.4~~02 

1 3E-05 

NIA 

N/A 

3%02 

NIA 

13E-03 

2.7E-04 

N/A 

2.5601 

3.4E-05 

6.6E-03 

WE43 

3.6505 

9 ‘lE-05 

5 2E-01 

ME-09 

NIA 

SOE-03 

1.6E-05 

1 5E-02 

3.S02 

4.e03 

2 7E-08 

NJA 

NIA 

1 5E-0, 

NIA 



TABLE 7.17 CT 

CALCULATlON OF NON-CANCER HAZARDS 

CENTRALTENDENCY 

NAS Oceana-SWMU 1 

. 



CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWM” 1 

M&i”“l 

EPC 

Value 

Z.OOE-03 

1 57E+O4 

5.90E+OO 

3.50E+oo 

1.45E.01 

2 06E+Ol 

1 73Er04 

2 80E-02 

l.l3E-01 

1 40E-01 

2.00E-03 

1.57E+04 

590E+OO 

3.50E+OO 

1 45E-01 

2 cm+01 

,.73E+04 

2 SOE-02 

,.,3E-01 

1 40E-01 

- 
I 

,- 

L 

- 
a 

- 

- 

x 

- 
ZOOE-03 

1.57E+o‘l 

590E+oo 

350E+OQ 

,.45E-01 

2.06E+ol 

1 73E+04 

2.80E-02 

1.13E-01 

1 WE-0, 

il.OOE-03 

1 57Et04 

6.90E+OO 

35oEtoo 

I.45501 

2.06E+Ol 

,.73E+04 

2 60E-02 

,.13E-01 

WOE-O, 

- 
I 

- 

RO”t3 

EPC 

U”l,S 

- 
“Wkg 

wb 

“Wkg 

wk! 

dkg 

mgkg 

w/kg 

m!W 

m/kg 

m/kg 

m!#g 

mg/kg 

Wkg 

mW9 

“Wb 

WK! 

&kg 

“%/kg 

“G-a 

wN 

- 
Tota 

- 

EPC 

Selected 

lor Risk 

:akula!lon (1 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
lisk Across 

- 
,.OE-10 

5.5E-03 

2 lE-06 

1.2Eoe 

5 ,E-OS 

7.2E-06 

6 OE-03 

9.w09 

3.9E-06 

4 9E-08 

6.5E-12 

1 OE-03 

3 SE-07 

7.38-07 

9.4E-08 

1 X-06 

l.lE-03 

5 E-09 

7.3~~06 

5.41-08 

Exposure Ro 

mgtwday 

mglkg-day 

mgikg-day 

mglkg-day 

mgRg-day 

mgikg.day 

mgikg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgkg-day 

mgikg-day 

mgjkg-day 

mgikg-day 

mgRg-day 

- 
wes/Pat 

- 
I 

hw 

- 
5.,E-02 

NIA 

N/A 

15E+oo 

7.3Et00 

N/A 

NIA 

7 5E-03 

N/A 

20E+OO 

7.1 E-02 

NIA 

N/A 

16E+OO 

NIA 

N/A 

NIA 

9 a-03 

NIA 

2.2E+OO 

- 

? c 

I 

- 

mgikQ&y 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mg/kg-day 

- 

e 

: 

15 

cancer 
Risk 

4.OE-7, 

NIA 

NIA 

,.8E-06 

3.7E-07 

N/A 

N/A 

7.w11 

N/A 

9.w.08 

2.3E-06 

4.6E-13 

N/A 

N/A 

1 ,E-06 

NIA 

NIA 

N/A 

5 ,E-,, 

NIA 

1.2E-07 

1 E-06 
- 
3 6E-06 



TAKE &lb RME 

CALC”L.AT,ON OF CANCER RISKS 

REASONABLE wcmfuM EXPOSURE 
NAS Oceana-SWMU 1 

Medium 

WC 

Value 

2 OOE-03 

,.5E+04 

5.90E+OO 

3.50EtOO 

1 ‘EE-01 

*.06E+ol 

1 73E-104 

2 QOE-02 

1 13501 

MOE-01 

- 
I 

1 - 

Medium 
EPC 
untts 

- 

I 

1 - 

= 
Route RO”tV 
-T- EPC EPC 

“d”e U”kS 

Toti 

- 

I 

I 
in 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

3isk Across 

- 
3.5b14 

2 BE-07 

l.OE-10 

6.2E-11 

2 5E-12 

3.E.10 

3.OE-07 

4.9E-13 

2.OE-12 

2.S12 

Exposure 

Intake 

(Cancer, 

U”ifS 

- 
mgikg-day 

mgikg-day 

mglkg-day 

mgfkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

- 
e4Patl 

5 6E-02 

NIA 

N/A 

1 SE+01 

3 IEtOO 

4.lE+01 

NIA 

1 7E-03 

N/A 

2.OE+OO 

IYS 

- , t 
I 

I - 

3ancer Slope 

Factor units 

- 
mgikg-day 

mgikg-day 

mg/kg-day 

mgikpday 

mgkg-day 

mgRg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

I_ 

‘I 



TABLE 8.2a RYE 

CALC”UTlON OF CANCER RISKS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU 1 

gestlon ,,,,2-TIIChlolOethane 2.00E-03 

AI”rnl”“nl 157Et04 

A”tl”lO”Y 5.90EtOO 

!Arsen,c 3 50EiOO 

Be”ZO(Fl,pyWX ,45501 

Chromium, Tom 2.06E+01 

IlO” ,.,3E+04 

kletlly,ene cilm*e 2.80E.02 

Napthalene ,.13E-0, 

PCB-1254 l.‘lOE-01 

(Total, 

?nml Absorptioo 1.1.2-Tnchloroefhane 2.00E-03 

Aluminum 1.57Et04 

A”tl”lO”Y 590E+00 

Arsenic 350E+OO 

Be”zo(a)pyre”e 1 4501 

Chromium, Total 2 0LxE+0, 

l,O” 1.73Et04 

Methylene Chlortde 2.80E-02 

Naprhakne 1.13E-01 

PCS-1254 l.‘lOE-01 

(Total, 

- 
I 

- 

- 
I 

- 

Route 

EPC 

Value 

2.00E-03 

,.57E+04 

5 90E+00 

3.5OE-100 

,.45E-01 

206E+01 

,.,38+04 

2.80E-02 

1.13E.01 

WOE-01 

2 OOE-03 

,.5i’E+W 

59OEiM) 

3.50E+OO 

1.45E.0, 

2.06E+O, 

1.,3E+04 

P.80E-02 

l.l3E-01 

1 40E-0, 

Route 

EPC 

unts 

“@g 
“w9 
mg&! 
w/kg 
“Wkg 
m!Wg 
“w/kg 
w&g 
“Wkg 
wkg 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

ToB ii? lisk Across 

- 
! 

EPC 

Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

- 
1.4E-10 

1 1E.03 

‘LIE-0, 

2.4Ed7 

1 0508 

1 4E-06 

1 2E-03 

2.0509 

7 QE-09 

9.8s.09 

8 lE-13 

,.3E-04 

‘ME-08 

9 lE-08 

l.ZE-08 

1 750, 

l.‘lE-04 

6 E-,0 

9 lE-09 

6 E-09 

Exposure A 

- 
mgikg-day 

mgkg-day 

mgikg-day 

mgkg-day 

mglkg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mghday 

mgikg-day 

wk-day 

mg/kg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

mg,kg-day 

mgikgg-day 

- 
&ltes/Patl 

- 
5 7E.02 

NIA 

NIA 

,.5E+OO 

7 3E+OO 

N/A 

N/A 

7 5E-03 

NIA 

2.OEtOO 

7.1 E-02 

NIA 

NIA 

1 lx+00 

N/A 

NIA 

N/A 

9.4E-03 

N/.4 

2.2E+OO 

- 
YS 

- C 
I 

t 

- 
mgikg-day 

mg/kg-day 

mg,kg-day 

WkQdaY 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mg/kg-day 

mgikgday 

mglkg-day 

mglkg-day 

mgikg-day 

wW=y 

mgRg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

- 

- 
! 

l!i 

cancer 

Risk 

- 
8.OE-12 

NI.4 

N/A 

3.,E-07 

7 4E-08 

N/A 

N/A 

15E-11 

N/A 

2 OE-08 

ME-07 

ME-I4 

NIA 

N/A 

1 ‘E-07 

N/A 

N/A 

NIA 

B4E-12 

NIA 

,.5E-08 

,.6E-0, 
- 

WE-07 
- 



TABLE82bRME 

CALCULAT~ONOFCANCERRISKS 

REASONABLEMAXlMUMEXPOSURE 

NASOceana-SWMUl 

- 
i 

! - 
,.!xE-12 mglm3 

1 ,QE-05 mg/m3 

4.47E-09 mg/d 

2.65E-09 mgim’ 

1 ,OE-70 mglm’ 

1 

1 5508 tTlQ/d 

MlE-05 rnQirn’ 

2.13311 mglm3 

8.5s11 mg/m3 

,.06E-10 mgim” 

Tot; Usk Across All Exposure 

- 
“IQikQ-day 

mgikg-day 

mgikg-day 

“,Q,kQ-day 

mglkg-day 

mg/kQg-day 

“IgikQ-day 

“IgikQ-day 

mgikg-day 

mgikg-day 

,utes/Pat 

- 

c 

T 

I 
G 

- 
“IQikQ-d2.y 

mgikg-day 

mQikg-day 

“?QikQ-day 

mQikg-day 

mg/kg-day 

mgikg-day 

mQ,kQ-day 

“7Qikg-day 

“IgikQ-day 

-- 



TABLE 8.33 h. 

CALCLlLATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-SWM" 1 

I- 
isk Across All Exposur 

- 

? c 

I 

- 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

"Qikg43Y 

mQlkg-day 

mQ,kg-day 

mgikgday 

mgikg-day 

"IQ/kg-day 

mgikg-day 

"Qikg-day 

mglkgday 

mglkg-day 

mglkg-day 

mgikg-day 

mg,kg-day 

mQ,kg-day 

mg/kg-day 

mQ,kQ&y 

- 
I 

cancer 

Risk 

- 
4 IE-12 

NIA 

NIA 

1 QE-07 

3 BE-08 

WA 

NIA 

,.SE-12 

N/A 

1 OE-08 

2 4E-07 

12E-14 

NIA 

NIA 

3 IE-08 

NIA 

NIA 

NIA 

1.4E-12 

N/A 

3 3509 

34E-08 

2 7E-07 
- 



TABLE 8.3 RME 

CALC”LAT,ON OF CANCER RISKS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWM” 1 

Receptor Age Adolescents 

Medium 

WC 

Unite 

“gk? 

“g4 

"Q/k0 

"VM 

"g/kg 

"oM 

m9h 

"9RQ 

"gh 

"g/kg 

,.52E-12 ) “g/m3 

l.lDE-05 “g/m’ 

4 47E-09 "Qi"' 

2 BE-09 "Q/m' 

l.lOE-IO “QirnJ 

L 

1.56E48 mgim3 

1 SlE-OS “g/ma 

2.12E-11 “Q/m’ 

8 5BE-11 mg/m3 

1 DIE10 mgim3 

Total Risk Across 

- 
! 

r - 

Intake 

(Cancer) 

“QikQ-day 

“QkQ-day 

“Q/kg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

- 
x&s/Pat 

5 SE-02 
NIA 

N/A 

l.SE+Ol 

S.lE+ClO 

4.1 E+0, 

NIA 

l.,E-03 

NIA 

2 OEIOO 

“QikQ-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

“g/kg-day 

mgikg-day 

“QikQ-day 

“g/kg-day 

“g/kg-day 

mgikQday 



TABLE 6.4 RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSVRE 

NAS Oceana-SWMU 1 

Medl”” Mtdl”” 
EPC EPC 

Value “rm 

Intake 

(Cancer) 

Intake 

(Cancer) 

““its 

cancer Slope cancer Slope CX”CW 

FaCtOr Factor llms Risk 

Ingestion Arsenic 6 30EtOO “o/kg 5.30Et00 “V/kg M 3,7E-07 “g/kg-day 1.5E+OO “g/kg-day 5.58-07 
(Total, 5 SE-07 

Dermal Absorption A,SWllC 5.30E+OQ “QLQ 6.30E+00 “Q/kg M 2X-07 “g/kg-day 1 6Et00 “QlkQ-day 3.6E-07 
(Tad, 3 6507 

Total Risk Across All Exnosure RoutedPathwavs II 9PF.07 







TABLE 8 7a RME 
CALC”LAT,ON OF CANCER RISKS 

REASONASLE MAXIMUM EXPOSURE 
NM Oceana~SWMU 1 

I 3 mm5 mgikg-day 

3.45E-05 mglkg-day 

3.43b06 mgikg-day 

-I-- 
2 99E~06 mgi!@ay 

3.llE~03 mg/kg-day 

,.SOE-05 mgikg-day 

mgikg-day 

mgkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

rag&day 

--- 
Exposure Routes/Patt 

--- +--- 
NIA mglkgg-day 

2 9E-02 mg/kg-day 

NIA mgikg-day 

NI.4 mgikg-day 

NIA mgikg~day 

NIA mgikg-day 



CALC”LATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

Exposure 

Route 

Medium RO”fO 

EPC EPC 

U”i,S w3lW 

mute 

WC 

““its 

WC 

Selected 

tar Risk 

Calculation (1, 

Intake Intake cancer Slope cancer Slops cancer 

(Cancer) (Cancer) Factor Factor ““l,S RlSk 

Units 

l”gWtiO” ,,3,5-Tllmethyibe”zene WE+00 /an 2.478+00 !&A M NIA mgkgday N/A mgikg-day N/A 

Benzene 2.31Et00 UVI 231E+OO /JV~ M N/A “@g-&y N/A mgkg-day WA 

senzo(a,a”thracene *JOE-01 PV 2 30E-01 #VI M N/A mgikg-day NIA mgikg-day NIA 

*e”ZO(.T,py,C3”e P 00501 /&!~I 2.00501 !@I M N/A mgikg-day N/A mg,kg-day N/A 

NZlphlh*,~“~ 2.0BEt02 PVl 2.ofE+o* PV1 M NIA mgikg-day NIA mglkg-day NIA 

n-Propylbe”ze”e 5.23EtOO PVl 5.23Etoo !JVl M N/A mglkg-day N/A mgikg-day N/A 

(Total, 0.0E+OO 

DevTm 
Absorption ,,3,5-Trimethylbe”zene 2.4x+00 m/l 2.47E+oo BVl M I.E.12 mg/kg-day N/A mgikg-day NIA 

Be”Ze”e 2 31Et00 wan *.31E+oo PVl M ME-07 mg&g-day 2.E-02 mglkg-day 9 E-09 

SWlZO(L3,tl”thWX”~ 2.30E-01 I@ 2 30E-01 tiv1 M 1 SE-06 mgmg-day N/A mglkg-day N/A 

Be”zo(a)pyrene 2.00E-01 la Z.OOE-01 UVl M 2 7E-06 mgikg-day NIA mgikg-day NIA 

N~phth~b”tl *.oiE+02 UVI 2 om+02 /J!M M 9.7E.05 mg/kg-day N/A mglkg-day N/A 

“-Propylbenze”e 5 23Et00 llv 5.23E+oo /%!~I M 3.0f-10 mglkg-day NIA mgfkg-day N/A 
(Total, WE-09 



TABLE 8.8h RME 

CALC”IAT,ON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-SWMU 1 

II Exposure Routes/Pathways 



TABLE 8.9a RME 

CALCVLATION OFCANCER RISKS 

REASONABLE MAXlM”M EXPOSURE 

NAS Oceana-SWMU 1 

,- 

Rece,,tor Age- Ad”l”Ch,ld !I - 
I 

‘)- 

2.0OE-03 

3.00Et01 

4 50E+c, 

2,30E+00 

2.2OEtO4 

7 46EiCO 

2 41E+rm 

Q.OCE-03 

1 lOE+OO 

9.70501 

2,44E+Cl 

2 WE-01 

,.2OE+OO 

6.40EtCC 

1.lOEtOO 

1 73EtO4 

4.81E-Cl 

3.1CE+t-J1 

4.32E-02 

1 66E+OO 

4.40E41 

2 OOE-03 

3.OOEtOl 

4 50Etol 

2.30E+OO 

2.20E+04 

7.46E+oo 

2.4lE+OO 

Q.OOE-03 

l.lCE+CO 

Q.,OE-01 

2.44E+01 

2.60E-01 

- 
I 

- - 

Medium 

EPC 

Units I - 
w/k9 

Wks 

Wk! 

w/k3 

w/kg 

wR0 

w& 

Wks 

wW 

w/kg 

@kg 

moRo 

w/kg 

w/Q 

@kg 

Wkg 

Wko 

v4 

molko 

Wkg 

Wkg 

Wks 

“@+a 

Wks 

Wko 

wRg 

mofks 

w/kg 

moikg 

“%lkg 

w?z 

@kg 

mg/kg 

RO”fe 
EPC 

Value 

- 
2.00E-03 

3 OOE+Ol 

4 50E+Ol 

2.30E+OO 

*.20E+04 

7.4E+00 

2.41E+00 

Q.OOE-03 

1.1 OEIOO 

Q.,OE-01 

2 44E+ot 

UOE-01 

120E+OO 

6.4OE+CO 

1 loE+oo 

1 73E+04 

4.61E-01 

3.1OE+Ol 

4.3X-02 

1.66E+Wl 

4.40Et01 

2.00E-03 

3.00EtoI 

4.50E+ol 

2.30E+oo 

22os+o4 

7.46Etoo 

2 41E+oo 

Q.OOE-03 

l.lCE+K! 

Q.,OE-01 

2.44Etol 

2 60E-01 

Route 

EPC 

Units 

I_ 

msb 

msfko 

Wko 

mob 

“wo 

“Wg 

wW 

mgh 

m@w 

@kg 

w/b 

mofko 

Wko 

“Wks 

Wkg 

mgh 

“Wo 

w/kg 

“Wb 

moRo 

msf@ 

moRo 

mow 

Wko 

mofko 

mglko 

wfko 

msh 

moiko 

msfb 

mo/ko 

m/k0 

mgikg 

- 
I ( 

EPC 

Selected 

for Risk 

:aIculation (1, 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
3 1509 

4.7E-05 

7.OE-05 

3.6E-06 

3.4E-02 

12505 

3 BE-06 

1.4508 

1 7E-06 

1.5E-06 

3,s05 

4 1E-0, 

1 SE-06 

1 .OE-05 

1 7E-06 

2.78-02 

7 5E-07 

4.QE-05 

6 8E-06 

2.6E-06 

6.98-05 

6.98-12 

2 IE-05 

3.1 E-05 

4.,E-0, 

t 5E-03 

5.1 E-0, 

5 3E-0, 

3.,E-ll 

,.6E-0, 

6.,E-0, 

,.7E-06 

1.8E-07 

Intake 

(Cancer) 

““its 

- 
mg/kg-day 

molto-day 

mglkg-day 

mgikg-day 

mgiko-day 

“IO/kg-day 

mglkg-day 

mg/ko-day 

mg/ko-day 

w/kg-day 

moikg-day 

mgikg-day 

mgikg-day 

“IO&day 

mgiko-day 

moi$-day 

moikg-day 

mglkg-day 

mglkg-day 

“IO/kg-day 

mglko-day 

mg/kg-day 

“W&!-W 

moikg-day 

mg,kg-day 

moikg-day 

mgiko-day 

molkg-day 

mGiko-day 

mghg-day 

“U/kg-day 

mG/kg-day 

mgiko-day 

5.7E-02 

NIA 

NIA 

NIA 

NIA 

NIA 

1 5Et00 

P.QE-02 

7.3E+OO 

7 3E-01 

N/A 

,.3E+00 

N/A 

N/A 

7 3E-01 

NIA 

7.5E-03 

NIA 

2.0E+00 

N/A 

NIA 

7.1 E-02 

NIA 

NIA 

N/A 

N/A 

N/A 

t BE+00 

2.9&02 

NIA 

NIA 

NIA 

N/A 

? c 

I 

:ancer slopl 

=ac,or ““Its 

mgiko-day 

mgikg-day 

molkg-day 

mgikg-day 

mgikg-day 

moikg-day 

moikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

moikG-day 

mgiko-day 

molkg-day 

mglko-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mglkg-day 

molkg-day 

mgikg-day 

mg,kg-day 

mgikg-day 

mgikg-day 

mghg-day 

ma/kg-day 

mgikg-day 

moRg-day 

mghg-day 

molko-day 

mglkg-day 

mofkg-day 

mgikg-day 

mGik@day 

C?dXer 
Risk 

l.l!E-10 
N/A 
NIA 
N/A 
NIA 
NIA 

ME-06 
4 IE-IO 

,.3E-05 

1 IE-06 

NIA 

3 OE-06 

NIA 

NIA 

1 3E-06 

N/A 

5 SE’&? 

NIA 

1 4E-0, 

NIA 

NIA 

P.4E-05 

4 SE-13 

NIA 

NIA 

N/A 

NIA 

N/A 

6 4E-0, 

S.OE-13 

WA 

NIA 

N/A 

N/A 



TASLE 8.Pa RME 

CALCVLATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWM” 1 

Exposure Pm,: Direct contaCt 

Receptor Population- Resident 



I 

TABLE 8.9b RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWM” 1 

I 
Medium 

EPC 

“CdW 

2.00E-03 

3.00E+O, 

4 50E+Ol 

230E+OO 

2.20E+04 

7 46EiOO 

2.4,E+OO 

S.OOE-03 

l.loE+oo 

9 70E-0, 

2 44Et0, 

2.60~.01 

,.20E+OO 

6 4OE+OO 

1 ,OE+OO 

,.73E+04 

4 8,E-0, 

3 lOE+Cl 

4.328-08 

1 66EiOO 

4.40E+O, 

- 
I 

- 

Medium 

EPC 

Units 

mo& 

moikg 

moko 

mo/ko 

w/k0 

“GAg 

mom 

mGRo 

Wko 

“JO/KG 

v& 

“WKI 

moM 

moM 

moiko 

Wko 

moN 

“w/k0 

Wko 

mgikg 

mo/@ 

- 
I 

- 

mute 
EPC 

Value 

1.52E.12 

2.27E-06 

3.4,E-08 

,.74E-09 

,.67E-05 

5.6%.09 

1 82E-09 

6.62E.12 

8.33E-10 

7.35P10 

LEE-06 

1 WE-W 

Q.OSE-10 

4,65E-09 

6 33E-10 

131E-05 

3.64E-10 

2.3%08 

3.28E.11 

1.26E-09 

3 33E-08 

* Surlacs and wbwface soil combined 

(1) Spec,,y Medium-Specitic (M) or Route-Specific (R) EPC selected lo, hazard ca,c”lation. 

Route EPC Value is equal to Medlum EPC value multipIled by ,IPEF. PEF = 1.32E+S ma//kg 

N/A Not appl,cable. 

- 
I 

- 

Route 

EPC 

Lkll& 

mgimg 

mglm’ 

mgim3 

mgm3 

mg/m3 

mgh? 

mgim’ 

mgh” 

mg/m’ 

mgim’ 

mo/ms 

mgim3 

mg/m3 

moim3 

mgh” 

mglm’ 

mglm’ 

mgim” 

mgim3 

mg/m3 

mgim’ 

- 
Tot: 

- 
I 

EPC 

S&tied 

lor Risk 

:alc”latian (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R iiT ?isk Across 

- 
2,4E-13 

3.78-09 

5.5E-09 

2.E-10 

2.X-06 

Q.,E-10 

Z.GE-10 

LIE-12 

, 3E-10 

1.2%10 

3.OE-09 

3.2E-1, 

ME-IO 

7.8E-10 

1.3E-10 

2.,E-06 

5.9E-1, 

3 8E-09 

5x-12 

2.OE-10 

5.4E-09 

- 
Exposure 

- 
mgikg-day 

mo,kg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

moikg-day 

mgikg-day 

mgikg-day 

me/kg-day 

mgikg-day 

mglko-day 

mgRg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

mohg-day 

moikg-day 

mgiko-day 

mglkg-day 

,utedPatl 

- 
c 

I 

L icz 

- 
5.6E-02 

NIA 

NIA 

N/A 

N/A 

N/A 

,.5E+OI 

2.9E-02 

3.,E+OO 

NIA 

4 lE+O, 

N/A 

NIA 

NIA 

NIA 

NIA 

1 7E-03 

N/A 

2.OEt00 

N/A 

NiA 

- 
.YS 

:ancer Slope 

Factor “mts 

- 
mgiko-day 

mgikg-day 

mgikg-day 

mgikg-day 

moiko-day 

mg!kg-day 

molto-day 

moikg-day 

mgikg-day 

mgiko-day 

moikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

molkg-day 

mgiko-day 

mgikg-day 

mGRg-day 

mgikg-day 

“IO/kg-day 

mgiko-day 

- 
I 

Cancer 

Risk 

- 
,.4E-14 

NIA 

N/A 

NIA 

NIA 

NIA 

4 4E-09 

32E-14 

4.2E-10 

N/A 

1 2E-07 

NIA 

N/A 

NIA 

N/A 

NIA 

9 7514 

NIA 

LIE-1, 

NIA 

NIA 

1.3~.07 

i3E-07 
- 



TABLE 6.10a RME 

CA,.C”,.ATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

I 

2.OOE-03 1 mQ/kQ 

3.00EiOl m9fk9 

4 50Et01 mci4 

2.30E+OO rnQ/kQ 

2.20E+04 m9fk9 

7 46E+OO mQ/kQ 

2,41E+oo mQ/kQ 

Q WE-03 wh 

1 lOE+OO mQ/kQ 

Q.,OE-01 mQ/kQ 

2.44EiOl m@nQ 

2.60E-01 m34 

,.XE+00 mQ/kQ 

moE+oo W/k@ 

1 loE+oo 

,.73E+04 

4.61E-01 

3 lOEiO1 

4.32E-02 

1 l36E+00 

4 4OEt01 

2 OOE-03 

3 OOEtOl 

4 50E+01 

*.30E+OO 

2.20Et04 

7 46E+OO 

2.41E+OO 

Q.OOE-03 

,.lOE+OO 

9.70E-01 

2 44E+01 

PmE-01 

- 
2 OOE-03 

3.0CEt01 

4 50E101 

2.3CEt00 

220E+04 

7.46EtOO 

2.41EtOO 

9.00E-03 

1 lOE+OO 

Q.PE-01 

2 44E+01 

2 60E-01 

1.20E+OO 

6.40EtOO 

l.lOE+oo 

1 nE+o‘l 

4 81E-01 

3.,OE+Ol 

4 3ZE-02 

1.66E+oo 

4 40Et01 

2.00E-OS 

3.00E+Ol 

4 50E+01 

230E+OO 

220Et04 

7 46Et00 

2 41E+00 

Q.clOE-03 

1.1 OEtOO 

9 70E-01 

2.44Et01 

2 60E-01 

1 SE-10 

2.OE-06 

3 Of?-06 

,.SE-07 

1 SE-03 

5 E-07 

ME-07 

6 E-10 

WE-08 

ME-06 

1.6~~06 

1 E-08 

8.lE-06 

‘ME-07 

7.4E-08 

12E-03 

3.2~.08 

ZIE-06 

xx-09 

l.lE-07 

KG06 

- 
mQ,kgg-day 

“,QikQ-day 

“IQ/&day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“IQikQ-day 

IllQkg-dCly 

mglkg-day 

mgikg-day 

“IQ/kg-day 

mgikg-day 

mgRQ-day 

“,Q,kQ-day 

“IgikQ-day 

mQ,kg.day 

mgikg-day 

“IQ/kg-day 

mQik@-day 

7.3E-01 

NIA 

7.5E-03 

N/A 

2.OE+00 

NIA 

N/A 

7 1 E-02 

N/A 

NIA 

NIA 

NIA 

NIA 

16E+00 

2.9~.02 

NIA 

NIA 

N/A 

N/A 

mgRg-day 

“,QikQ-day 

“?Q/kQ-day 

mgfkg-day 

“IQ/kg-day 

mgikg-day 

mgitg-day 

mgRg-day 

mQ/kg-day 

“IgikQIl-day 

!“gikQ-day 

“IQ&day 

“7Qkg-day 

mgikg-day 

mgfkg-day 

mgikg-day 

“?Qikg-day 

mg/kg-day 

mgilq.day 

I__ 
7 6E-12 

NIA 

N/A 

N/A 

NIA 

NIA 

2.4E-07 

1 BE-l, 

6.4~~07 

4 8E-08 

NIA 

1.3~~07 

NIA 

NIA 

5.4E.06 

NIA 

2 ‘El0 

N/A 

5 t3E-09 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

2 4E-08 

2.m14 

NIA 

N/A 

NIA 

NIA 



TABLE 8.1Oa RME 

CALCULATION OFCANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWM” 1 

Dlbenzofulan 1 zoE+oo mQlk@ 1 ZOE+OO “Q/kg M 2.4P08 “Q/kg-day NIA lllgkg-dE%Y N/A 

Ethylbenzene 6 40E+OO w/k0 .%40E+CQ mQ/kQ M 3,9E-08 “Q&day N/A “Qikg-day N/A 

,nde”a(,,2,3-c,d)pyrsne l.lOEiOO mQlk9 1.10E+oo Wkg M WE-08 “Q/kg-day N/A “g/kg-day N/A 

I”” 173E1-04 m9ka 1 73E+04 w/kg M 3 5505 “Q/k@-day NIA “g/kg-day N/A 

Methylem Chlor,ds 4 81E-01 mm 461E-01 Wkg M 2.9E-09 “Q/kg-day 9.4503 “IQikQ-day 2.7E.1, 

NZpthde”e 3 lOE+Ol mm 3.,OE+O, “@/kg M 6 ZE-0, mQikg&y NIA fllQikQd~y N/A 

PCS-1254 4 32502 w/kg 4 32E-02 “Q/k9 M SE-10 “WikQ-d@ 2.2E+OO “Q/kg-day 1.2E-09 

Toluene ME+00 “Q/k@ 1 aE+oo “Q/b M 1 .OE-08 “Q/kg-day NIA “g/kg-day NIA 

Xylenes, tota, 4 40E+o, mg/kg 4.4OE+Ol “QfkQ M 2 E-07 ItlQikg-d~y N/A mgikg-day NIA 
(Total) 2 6E-06 

Total Risk Across All Exposure Routes/Pathways 3m 

’ Surface and subsurtace soi) combined 

(1) Specify Medium-SpecIfIc (M) or Route-Specibc (R) EPC selected for hazard calculation. 

Dermal absorptlan factor from EPA, 1995, Assessing Dermal Exposure fro” Soil. EPA Region 111. EPA/903-K-95-003. Sk” absorption factor is 3.2% for arsenic, 6% for pCS5, 0.03% for vCCs With vapor pressure of -93.2 mm H$ 
with lower vapor pressures, 10% fur SVOCs, 10% for pestlodes. and 1% for all other inorganics. 

NIA not applicable. 



TABLE B.lObRME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWM” 1 

1.Methylnaphthalaoe 

P-Melhylnaphthalene 

enz(a,h)a”thrace”e 

f Surface and subsurface soll combmed 

(1) Spec,,y Mcd,um-Spec,fic (M) or Routs-Speck (“1 EPC selecled for hazard calculatlan. 

Route EPC Value IS equal lo Medium EPC value m”,t,pl,ed by IlPEF PEF= 1.32E+9 “Q%g 

NIA Not applicable 



CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-SWM” 1 

- 

I 

c 

M&l"" 

EPC 

"",lS 

mQ@ 

"W9 

m9W 

"QikQ 

wh 

"gh 

"gh 

"@kg 

mm3 

"#Q 

"WkQ 

mgikg 

- 
I 

mute 

EPC 

"ruts 

- 
"QikQ 

"gikg 

@kg 

"MQ 

"Q/kg 

"@kg 

m9k2 

"g/k9 

mQh 

"Q/kg 

"g/kg 

m9/kQ 

"Q/kg 

mQik9 

"Qb 

"g/kg 

"Qb 

"gh 

"Qh 

"@Q 

mQk3 

mQh 

mdkg 

mg& 

"UkQ 

mQ4 

"Q/kg 

"Qb 

"Q/k9 

"WQ 

w/k9 

m9h 

mgikg 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

-__ 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

hil 

- 

: - 
“Q,kQ~dZ!y 

“lQ,kPdF~y 

“gikg day 

“Qikg~day 

mQ,kg-day 

"QikQ~dQ 

mQikggday 

mQ,kg-day 

“Qikg-day 

“g/kg-day 

mQ,kQ-day 

“glkg-day 

“IQ/kg-day 

“Qikg-day 

“@kg-day 

“g/kg-day 

“Qikg-day 

“g/kg-day 

“g,kQ~day 

“Qikg-day 

“g,kQ~day 

“gikg-day 

mgi!Tg-day 

“Qikg-day 

mglkg-day 

“QikQ-day 

“g/kg-day 

“igikQ-d.3y 

“Qikg-day 

“g/kg-day 

“Q/kg-day 

“g/$-day 

“Qikg-day 

- 

c 

I 

:ancer Slope 

Factor 

- 
5 E-02 

N/A 

N/A 

NIA 

N/A 

N/A 

1.5Etoo 

2.9E-02 

73E+oo 

7 3E-01 

N/A 

7 3Etoo 

NIA 

N/A 

7 3E-01 

NIA 

7 5E-03 

NIA 

2 OEIOO 

NIA 

NIA 

7 IE-02 

NIA 

NIA 

NiA 

NIA 

NIA 

mE+oo 

29~.02 

NIA 

NIA 

NIA 

NIA 

“g/kg-day 

mgikpday 

mgikg-day 

“g/kg-day 

“g/kg-day 

mgikg-day 

mQ,hpday 

“g/kg-day 

“g,kQ-day 

“g/kg-day 

“@@day 

“Qikg-day 

“Qikg-day 

“g,kQ-day 

“glkQ-day 

“g/kg-day 

“g/kg-day 

“Qikg~day 

“Q/kg-day 

mgikg~day 

“gikg-day 

“g,kQ-day 

“gkg-day 

“QikQ-day 

“gikg-day 

“g/kg-day 

“gikg~day 

“g/kQ-day 

“g/kg-day 

mgikg-day 

“gikg~day 

“Q/kg-day 

“,Q,kQ-day 

- 
4OE-11 

NIA 

N/A 

N/A 

NIA 

NIA 

1.3E~oe 

9 IE-71 

2.S.06 

2.5E~07 

NIA 

6 6E-07 

NIA 

NIA 

*BE-07 

NIA 

1.3E-09 

NIA 

3 OE-09 

NIA 

N/A 

5.S06 

4,s13 

NIA 

N/A 

N/A 

NIA 

NIA 

7.9E-07 

8.5E-13 

N/A 

N/A 

NIA 

NIA 



TABLE 8 1 ,a RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXlM”M EXPOSURE 

NAS Oceana-SWM” 1 

1 ZE-06 

,.lE-07 

1 1E~03 

9 4E-06 

20505 

1 7E-08 

3 2E~07 

ME-06 

"g,kQ-day 

"g/kg-day 

mg/kg~day 

mgkgday 

mgikg-day 

“gikg-day 

“gikg-day 

“g/kg-day 

NIA 

NIA 

N/A 

NIA 

9 4E-03 

N/A 

2.2Etoo 

NIA 

NIA 

“QikQ-day 

“Qikg-day 

“g/kg-day 

“gikg~day 

“g/kg-day 

“glkg-day 

“g/kg-day 

mgkg-day 

“Q/kg-day 

NIA 

NIA 

NIA 

NIA 

8 BE-IO 

NIA 

3.G08 

NIA 

NIA 

I I I 
Exposure Routes/Pathways 



wk2 
mok 
molko 
mo/ko 
mom 

Wko 
mo/ko 
molko 
mgh 
w&8 

mo/ko 
mgM 
molko 
mo/ko 
w/kg 
mo/ko 
w/k0 
mob 

w/kg 
mo4 
mob 

- 

1 

- 

- 
I 

- 

mgim’ 
mglm3 
mgim’ 
mg/m3 
mg/d 
mgid 

moim3 
mqld 
mgh’ 
mgim3 
mgld 
mgim’ 
mgh’ 
mgh? 
maJd 
mgird 
mgh? 

moim3 
mg/m3 
mglm3 
mglm3 

Tot; 

- 
I 

ii-F 

- 
mglkg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mqihg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgik!Q&y 

mgikg-day 

mgit@ay 

mgi!@ay 

mgikg-day 

mgA+day 

mgikg-day 

mg,kpday 

mgikq~day 

mqikg-day 

mgikq-day 

- 

? c 

1 

- 

- 
mglkpday 
mgikg~day 

mgikg-day 

mglkg-day 

@kg-day 

mg,kg-day 

“@kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mg,kQ~day 

mgikg-day 

rngikg-day 

mgiwday 

mgikg~day 

iT#Q&y 



- 
moiko 
wb 
moiko 
molko 
mok 
mqiko 
mofko 
mob 
moM 
W% 
mo/ko 
molko 
mo/ko 
mm 
mgk 
mo/ko 
Nko 
mdko 
mob 
moM 
w/kg 

Nko 
m/kg 
mo/ko 
mo/ko 
molko 
mo/ko 
mo/ko 
mo/ko 
mo& 
mob 
wk 

Jx&L 

- 
I - 

molko 
m@o 
molko 
mob 
mo& 
w&g 
moiko 
w/k0 
moiko 
mQik!a 
mgh 
molko 
moiko 
wk 
w/kg 
mm 
mgh 
mo/ko 
WkQ 
mok 
mo/ko 

mdkg 
mo/ko 
molko 
moiko 
mo/ko 
Wto 
Wko 
molko 
mo& 
dkg 
moM 

* 

- 
I 

.- 

I__ 
mglkg-day 

mgikg-day 

mg/kg-day 

mgikg~day 

mgikg-day 

mQ,kQ-day 

moikg-day 

mgikg-day 

mg,kQ-day 

mgikg-day 

mQ,kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mQ,kQ-day 

mQ,kQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikgg-day 

mgikg~day 

mqikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg,kQ-day 

mgikg~day 

mgikg-day 

mqikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mQkg-clay 

‘“g/kg-day 

mgikg-day 

mQ,kg-day 

mgikg-day 

mqikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“IQ/kg-day 

mgikg~day 

mgikg-day 

mQ,kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg~day 

mgikg-day 

“@kg-day 

mQikg~day 

mgikg-day 

mgikg-day 

moikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mqikq-day 

mQikQ-day 

cancer 
R,sk 



TABLE 9.12a RME 

CACCULATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana SWM” 1 

- 
I 
1 - 

- 
moM mgikg-day 

w/kg mglkg-day 

moiko mgikg-day 

w/Q mglkg~day 

mo/ko mglkg-day 

&kg mgikg~day _IL moiko mglkg-day 

mok mg/kg.day 

mgiko mgikg-day 

Total Risk Across All Exposure Routes/Pathways 

- 
T 
I 

ancer Slqx 

-actor ““if* 

I 
mgikg-day 

mg/kg-day 

mgikg~day 

~Qlkpd~y 

mgikg~day 

i 

mgikg-day 

mgikg-day 

mghg-day 

mg/kq~day 

-,,--zq 



Wko 

w/k0 

wh 

moiko 

moiko 

mdb 

mo/ko 

moko 

mgikg 

mm 

mgk 

moiko 

moiko 
mo/ko 
wW 

mgkq 

mow 
molko 

&kg 

molko 

mofko 

- 
I 

- 

Route 

EPC 

““Its 

-x$7 

mg/m3 

mgim3 

mgim3 

mgim3 

mgim3 

mqim3 

mgim3 

mghl3 

mgim3 

“lQ,lM 

mgh3 

nlQhl3 

mgim3 

mghl3 

mghl3 

mgim3 

mghl3 

mgim3 

mgim3 

mghl3 

- 
Tot 

- 

! 

c 

3-F 

II 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg~day 

mgikg~day 

mgikpday 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg~day 

mgilcg-day 

mgikg-day 

mgikg~day 

mgikg~day 

mgikg~day 

mgikg~day 

mgikg-day 

mgikg-day 

- 
1utesiPati 

- 

c 

I 

Iwa 

ancei Slope 

Fador 

- 
56E-02 

N/A 

NIA 

NIA 

NIA 

NIA 

1 SE+01 

2.9E-02 

3.1Et00 

N/A 

4 ,E+01 

NI.4 

NIA 

NIA 

NIA 

NIA 

1 7E-03 

NIA 

2.OEt00 

NIA 

N/A 

- 
YS 

- 
mgikg-day 

mqikg-day 

mgikg-day 

mg/kg-day 

mgikq-day 

mgikg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

‘“g/kg-day 

mgikg-day 

mgikg day 

mg/kg-day 

mgikg-day 

mgikg~day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg~day 

mgikg-day 



TABLE 8.1% RME 

CALCUATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

2.00E-03 

3.00EtOl 

4.5Lxt01 

2.30E+ml 

2 2clEt04 

7 46E+OO 

2,41E+00 

Q.OOE-03 

1.10E+00 

9.70E-01 

2.44E+Ol 

2.60E-0, 

,.20E+00 

WOE+00 

1 10Et00 

,.73E+04 

46lE-01 

3 lOE+01 

4 32E-02 

1 mEto 

4.40Et01 

ZOOE-03 

3.00Et01 

4soE+ol 

2 30EtOo 

2.20Et04 

7.46E+*o 

241E+oo 

Q.OOE-03 

1 loE+oo 

S,OE-01 

2.44E+ol 

2.60501 

- 
I 

Medum 

EPC 

Units 

- 

mok! 

mono 

“Wo 

mglkg . 

mQ&o 

mm 

NO 

“Wko 

mo4 

molko 

WkQ 

w/k 

mdko 

mg~~~ 

mWo 

mo/ko 

Wko 

mo/ko 

m!#Q 

m/kg 

mW 

mQ/kQ 

mo@ 

mQ/ko 

Wks 

mQ/kQ 

m9lko 

MkQ 

mgiko 

mo@ 

WkQ 

moiks 

mgihg 

mute 

EPC 

Value 

- 
Z.OOE-03 

3.00EtOl 

4 50E+Ol 

2.30E+OO 

220E+04 

7.46EcOO 

2.41E+OO 

SOOE-03 

l.lOE+Oo 

9.70E-01 

8.448+01 

260E-01 

G’OE+OO 

6.4OE+oO 

l.TOE+OO 

1,73E+04 

4,8,E-01 

3.10E+0, 

4.32E-02 

166E+OO 

4 4oE+o1 

Z.OOE-03 

3.00E+ol 

4.50E+Ol 

2.30E+OO 

2.208104 

7.46E+OO 

2.41Et00 

9 00503 

l.lOE+oo 

9 70E-01 

2.448+01 

2.60E-01 

- 
I 

RD”fe 

EPC 

Units 

- 

mdk! 

mgfko 

“IOkQ 

mglk! 

molko 

mo/kQ 

mgikg 

mofkg 

mo/ks 

molka 

mQ/kQ 

mdko 

ma/Q 

“JWQ 

mO/kQ 

mQ/kO 

moRQ 

mok3 

mofko 

mow 

“N/k9 

WkQ 

mQRQ 

mO/kQ 

w/kg 

mO/kQ 

“JQhQ 

mom 

mQ/kQ 

WkQ 

moN 

mQfk9 

mgikg 

l.lE-06 

1 6E-06 

8 S-08 

7.SE-04 

2.7E-07 

8.6E-06 

3.2E-10 

4.OE-08 

WE-08 

6.6E-07 

9.3E-OS 

4.3E-06 

2.3E.07 

4 OE-08 

6.28-04 

1.7s08 

1.1s06 

1.6E-09 

B.OE-06 

1.6E-06 

- 
1 

mgikgg-day 

“IgIkQ-day 

mgmg-day 

mg,kQ-day 

mgRg-day 

mQAg-day 

mgllrQ&Y 

mg/kg-day 

“IQAQ-day 

mg/kg-day 

mgikgg-day 

rnQ/kg-day 

“IQ/kg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

“IgikQ-day 

mg/kg-day 

“q/kg-day 

mg/kg-day 

mglkg-day 

mQlkg-day 

“?Q/kg-day 

mg/kg-day 

mgikg-day 

mg/kQ-day 

mgikg-day 

mgikg-day 

mg,kgg-day 

mg/kg-day 

mgLQ-day 

mgik*day 

mpJ-&v 

- 
5.7E-02 

N/A 

NIA 

N/A 

N/A 

N/A 

15E+OO 

2.9P02 

7 3EtOO 

7.3E-01 

N/A 

7.x+00 

N/A 

NIA 

7.3E-01 

N/A 

7.5E-03 

N/A 

2.0E+00 

N/A 

N/A 

7.,E-02 

N/A 

N/A 

N/A 

NIA 

N/A 

1.6E+OO 

2 9502 

N/A 

N/A 

NIA 

N/A 

- 

? c 

I 

+ 

- 
mg,kg-day 

mg/kg-day 

“IQ/kg-day 

mgfig-day 

mQ/kg-day 

“?Qikg-day 

mgikSg-day 

mgikg-day 

“IQRQ-day 

mg/kg-day 

mgikQ-day 

mg,kg-day 

mgAg-day 

“7QAQ-day 

mgks-day 

“IQ/kg-day 

mgRg-day 

mgikgg-day 

mgRg-day 

mgRg-day 

InQlkg-day 

WkQd=Y 

mQ/kg-day 

mg,kg-day 

mQikg-day 

mg/kg-day 

mQ/kQ-day 

“IQ/kg-day 

“q/kg-day 

mgikg-day 

mgikg-day 

“IQRg-day 

mgikg-day 

- 3 
! 

Risk 

- 
4 ,E-12 

N/A 

N/A 

N/A 

N/A 

N/A 

1.3E47 

9 4E-12 

2 9E-07 

2.5E-06 

N/A 

6 6E-08 

N/A 

NIA 

2x-06 

N/A 

1.3s10 

NIA 

3 ,E-OS 

NIA 

N/A 

5.4E-07 

1 SE-13 

NIA 

NIA 

N/A 

NIA 

N/A 

2.5E-07 

27E-13 

N/A 

NIA 

NIA 

NIA 



TABLE 8.1% RME 

CALC”,.,IT,ON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

Medium 

EPC 

“d”B 

1.20E+00 

ll40E+00 

t.tOE+OO 

1.73Etll4 

481E-01 

3.,OE+Ol 

4.32E-02 

1.6BE+00 

4.40E+01 

- 
: 
I - 

Wb 
m’d4 
mQ/kQ 

mQ/kg 

m/kg 

w/kg 

mm 

Wkg 

M 4 OE-07 

M 2x-07 

M 3.68-04 

M 3 OE-08 

M ME-06 

M 5,4E-09 

M ,.OE 07 

M 2 7E-06 

Total Risk Across All Exposure Routes/Pathways 

- 
mg/kg-day 

mgfkg-day 

mgikg-day 

mg/kg-day 

mQikg-dQJ 

mQ/kg-day 

mgikg-day 

mgikg-day 

mQikg-day 

- 
mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

“IgikQ-da)’ 

“IQ/kg-day 

mQlkQ-day 

"X,"CQ-day 



TABLE 8 13b RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU 1 

Exposure 

RO”te 

Medium 

WC 

U”lb 

Intake 

(Cancer) 

cancer Slope Cancer Slope CZ!“W 

FtlCbX Factor untts Risk 

hdFk,lD” ,,I ,2-T”chloroethane 2.00E43 WI@ t.s*E-12 mgim’ R 8 1516 mglkg-day S.SE-02 mgikg-day 4 6E-17 

I-Methylnaphthalene 3.00EtOl m9W 2.27E.08 mgim3 R l.ZE-II mglkg-day N/A mglkg-day NIA 

2-Methyl”ap”thak”e ‘MOE+Ol mgfig 341B08 mglm’ R 1.8E-11 “@g-day N/A mgikg-day N/A 

Acetone 230E+OO wk9 l.,‘lE-09 mglms R WE-13 mg/kg.day NIA mglkg-day NIA 

Aluminum 2.20E+04 Wkg l.&‘E-05 mglm’ R 8.9E-09 mglkg-day NIA mg/kg-day N/A 

AntlmOny 7 4E+00 Wk9 5.65E-09 mg/m’ R WE-12 mg&day NIA mg/kg-day N/A 

Arsenic 2.41E+00 w/kg 1.82E-09 mgim” n 9 8E-13 mglkg-day 13E+01 mgikg-day ME-11 

Se”Ze”e 9 00E-03 wb 6.82E-12 mgim” R 3.7E-15 mglkg-day 2X.02 mgikg-day l.iE-16 

Be”zo(a)pyre”e ,.,0E+00 w/b 8 SE-10 mg/m3 R 4x.13 WWdaY 3.IE+OO mglkgg-day 1 ‘E-12 

Be”zo(b,fl”ora”the”e 9.7OE-01 w/kg 7.358-10 mglm’ R 3.9B13 mglkg-day N/A mgikg-day NIA 

Chromium. total 2 44E+01 Wk! 1.85E-08 mglm’ R 9.9E.12 @kg-day 4.1E+Ol mglkg-day 4.,E-10 

Dib~“Z(~.h,WlthEiC~“~ 2.60E-01 mQ/kQ l.Q,E-10 mglm’ R l.,E-13 mgikg-day NIA mgikg-day NIA 

DlbenzOf”ra” 1.20E+00 w/kg 9.09E.10 mglm’ R 4.9B13 mglkg-day N/A mgikg-day NIA 

Ethylbenzens 6.40E+00 m!W 4 85E-09 mgid R *A%-12 ma/kg-day NIA mgRg-day NIA 

I”de”o(l.2.9c.d)pyrs”e 1.10E+O0 v/kg 8.3X-10 mg/m’ A ‘UE-13 mgikg-day NIA mgikg-day NIA 

IrOn 1.73Et04 M% 1.31E.05 mg/m3 R 7 OE-09 @kg-day N/A mg/kgg-day N/A 

Methylem Chloride 481501 w/kg 3 64E-10 

Napthalene 3 iOE+Ol “Mb 2.35~.08 

PCS-1254 4.32502 mgh 3.28E.11 

T*W”e 1 66Etoo Wkg 1.26C09 

Xyknes, tota, 4.40E+ol mWa 3 33E.08 

(Total) 



TABLE 8.1b CT 

CALCULATION OFCANCER RiSKS 

REASONABLE MAXlMUM EXPOSURE 

NAS oceana-SWM” 1 

- 
I 

I - 

- 
2,47E+OC 

*.3,E+00 

2 30E-0, 

Z.OOE-01 

2 mEto 

5.23E+00 

2.4iEt00 

2 3,E+00 

2.30E~Ol 

Z.OOE-01 

2 08E+02 

5 23E+m 

- 

I 

Total Risk Acres \I1 Exposure 

- 
mg!q.day 

mgikg~day 

mgikg-day 

m@ig-day 

mg/kg-day 

mglkg-day 

mgikg-day 

mgikg~day 

mgikg~day 

mgkg-day 

mgikg-day 

mgikg~day 

- 
NIA 

2 9E-02 

7.3E-01 

7 3Etoo 

NIA 

NIA 

NIA 

2 QE-02 

NIA 

NIA 

NIA 

NIA 

c 

I 

I - 

- 
mgikg-day 

mgikg-day 

“@kg-day 

mgikg~day 

mgikpday 

mg/hg-day 

mgikg~day 

mgikg-day 

mgikgg-day 

mgikg~day 

mgikg-day 

mgikg-day 



TABLE 8.1% CT 

CAKULATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

gestion 1 1,2-Trlchl*roeula”e 

I-Methylnaphthalene 

2.Methylnaphthalene 

Acetone 

AlUrnl”““l 

A”ti”lO”y 

Arsenic 

Benzene 

Be”zo(a)pyre”e 

se”za(b,fl”oranthe”e 

Chmli”rn, tOtal 

oi~e”z(a,h)a”rhrace”e 

Dlbe”*Of”lil” 

ELh$b~“L~“~ 

Indena(l,2,3-c,d)pyrene 

lb” 

Methylene Chiorlde 

Napthalene 

PCS-1254 

Toluene 

xy,enes. total 

(Total 

mlal Absarptian 1.1.2.Tnchloroethane 

I-Methylnaphthalene 

2-Methyk,ap”thale”e 

Acetone 

Aluminum 

Antimony 

ArSe”lC 

Benzene 

senro(a)pyre”e 

Benzo(b,fluora”thene 

Chromum, total 

Dibenr(a,h)anthracens 

- 
I 

L- 

Medium 

EPC 

“We 

2 OOE-03 

3.00E+Ol 

450Etol 

2.30Ecoo 

220Et04 

,.46E+oo 

2.41E+oo 

9 COE-03 

l.lOE+OO 

9.70E-01 

2,44E*Ol 

2.60E-01 

1.2CE*OO 

6.40E+OO 

l.lOE+oo 

1 73E+04 

4.81E-01 

3.,oE+ol 

4 32E-02 

1 mE+oo 

4.40E+01 

2 OOE-03 

3.00E*Ol 

4.50E+Ol 

2.30E+OO 

2.20E+04 

,.4+3E*DO 

*.41E*00 

9.00~~03 

l.lOEt00 

9 70E-01 

2 44EtOl 

2.60E-01 

Medium 

EPC 

““Its 

- 
mQ@ 

mgh 

mglb 

m!#Q 

Wkri 

m9b 

mWa 

NkQ 

w/kg 

mgh 

mQ& 

mgh 

mWQ 
_ 

m9k3 

mdkg 

m@kg 

m9k9 

maNa 

“W9 

w/kg 

mg/kQ 

rn& 

mgikg 

- 

i - 
Z.OOE-03 

3.00E+ol 

4 50E+Ol 

2.30E+OO 

2.20Et04 

7.46EtOO 

2.4lE+OO 

9.00E-03 

1 lOE+OO 

9.,OE-01 

2 44E+Ol 

2 BOE-01 

,.20E+OO 

&4oE+oo 

t.iOE+OO 

,.,3E+04 

4.8lE-01 

3 ,OE+Ol 

4 32E.02 

,.66E+oo 

4.40E101 

Z.OOE-03 

3.00Ei0, 

4.50Etol 

2 30E+oo 

2.208+04 

7.46Etoo 

2.41E+OO 

9.00E-03 

1.10E+00 

9 70E-01 

2.44E+ol 

2 60E-01 C 

RO”te 

EPC 

U”dS 

- 

mQL9 

mgikg 

mgh 

w/kg 

w@ 

w/k9 

Wkg 

mgk 

mgikg 

m9k9 

mQ/k 

w#g 

mg/kg 

“Wkg 

Wkg 

w/kg 

mQ/kQ 

WkQ 

wYk9 

wfK9 

“WQ 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

A 

- 
ME-10 

WE-05 

1 9E-05 

g.SE-0, 

9.4503 

3.2E-06 

l.OE-06 

3 8E-09 

4.7B07 

4.1 E-0, 

,.OE-05 

l.lE-07 

6 1 E-07 

Z.,E-06 

4.7E-0, 

7.4E-03 

2 OE-07 

1 3E-05 

l.SE-08 

LIE-07 

1 x-05 

ZOE-12 

6.1 E-06 

9 1 E-06 

,.4E-0, 

4.4E-04 

<SE-O, 

l.E-07 

9 lE-12 

2.2E-07 

2 OE.O, 

4 QE-07 

5 3E-08 

- 
I 

intake 

(cancer) 

units 

- 
mglkg-day 

mgRg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgfkg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mgjkg-day 

mg/kg-day 

mgikpday 

mg/kg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mQikg-day 

m$ikU=y 

mgAg-day 

e 

:ancer Slopr 

Factor 

5.7E-02 

N/A 

N/A 

N/A 

N/A 

N/A 

1.5Et00 

2 9E.02 

7.3E+00 

7.3E-01 

NIA 

7.3E+OO 

NIA 

NIA 

,.3E-01 

N/A 

,.5E-03 

N/A 

2 OE+OO 

N/A 

NIA 

,.lE-09 

N/A 

N/A 

WA 

N/A 

N/A 

,.6E+00 

P.OE-02 

N/A 

NIA 

N/A 

N/A 

- 

: c 

1 

mgikg-day 

mgikg-day 

mgikg-day 

mgRg-day 

mg/kg.day 

mgikg-day 

mgRg-day 

mg/kg-day 

mgikg-day 

*g/kg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikgg-day 

mgikg-day 

mgRg-day 

mg/kg-day 

mglkg-day 

mQlkg-day 

mgikg-day 

mglkg-day 

“Wkg-day 

mgikgg-day 

mglkg-day 

mg/kQ-day 

cancer 

R,sk 

- 
4.8E-,I 

N/A 

N/A 

N/A 

N/A 

NIA 

1.5E-06 

1 ,E-10 

3.‘lE-06 

3.OE-0, 

NIA 

8 ,E-0, 

NIA 

N/A 

3 4E-0, 

NIA 

1 5E-09 

NIA 

3.Z08 

NIA 

N/A 

6.4E-06 

14E-13 

NIA 

NIA 

NIA 

N/A 

NIA 

2 SE-07 

2.6513 

N/A 

NIA 

NIA 

N/A 



TABLE 8.15a CT 

CALCULATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

Intake 

(Cancer, 

Intake 

(Cancer) 

units 

cancer Slope cancer Slope cancer 

Factor Factor U”,ts R,sk 

l”de”0(1,2,3-c,d)pyl8ne 

Methylene Chlortde 

2.4507 

3 9E-07 

2 2E.07 

3 s-04 

2 9E-OS 

6 3E-06 

5.2E-09 

1 OE-07 

2 7E-06 

I 

II Exposure Routes/Pathways 

* Surface and wbwe.ce soil combined. 

(1) Specify Medtum-Spectffc (M) or Route-Specd!c (R) EPC selected for hazard calculation 

r~ermal absorption factor fmm EPA, 1995. Assessing Dermal Exposure from Soil. EPA Reglo” 111 EPA.f903-K-95-003. Skin absorption factor is 3 2% for arsemc, 6% for PCBs. 0.05% for VOCs wth vapor pressure < 
-95 2 mm Hg, 3% for VOCs with lower vapor press 

NIA not applicable 
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Exposure 

Medium 

- 
irouTiwa,e 



t 

,- 



TA6 ‘RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-SWM” 1 

Scenaria Timeframe: Future 
Receptor Population: Resldenl 

Receptor Age’ AdulUChild 

Med,“m 

- 
oundwate 

Caronogen~c Risk 

Chemical b 
I 

. . 

-!?- 
Risk Ac, 

k Acres 
- 

. . 

. 

. 

. 

. 

. . 

LOEtOO L 

T 

Exposure 

klutes TO, 
- 

O.OE+OO 

l.lE-06 

2.5E-06 

2.2E-05 

O.OEtOO 

O.OE+OO 

2.58-05 

2.5E.05 
- 

WE-05 
- 

1.8E-10 

O.OE+00 

lnhalatio 

O.OE+OO 

Tap 

,““dVMC 
7 

- 

1.0E+00 

O.OE+OO 

O.OE+OO 
- 

O.OE+OO 
- 

O.OE+O0 

NIA 

l .SE-07 

N/A 

N/A 

N/A 

N/A 

ME-13 

N/A 

N/A 

N/A 

N/A 

NIA 

8 ‘E-07 

9.OE-13 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

WE-10 

N/A 

4.OE-08 

N/A 

N/A 

8.8E-07 

ndc - 

,.BE-10 

N/A 

N/A 

N/A 

N/A 

NIA 

5.6E-06 

4.,E-10 

1.3505 

LIE-06 

WA 

3.OE-06 

N/A 

N/A 

1 SE-06 

N/A 

WE-OS 

N/A 

1.4E-07 

N/A 

N/A 

2.4B05 

O.OE+00 

O.OE+00 

O.OE+00 

&SE-06 

4.,E-10 

1 x05 

l.lE-06 

O.OE+OO 

S.OE-06 

O.OE+00 

O.OE+00 

1 .?&oe 

O.OE+00 

6 6E-OS 

O.OE+00 

1.8E-07 

0.0E+00 

O.OE+00 

PSE-05 (Total) 



i= 

lgestlor 

_I 

.^ 

. . 

. . 

. . 

1.0E+00 

Carcinogenic Risk 

lhalatiol 

,.4E-14 

NIA 

NIA 

N/A 

NIA 

N/A 

4 ‘E-09 

3.2E-14 

4.E-10 

NIA 

,.2E-07 

N/A 

N/A 

N/A 

NIA 

N/A 

9.7514 

WA 

YlE-ll 

NIA 

N/A 

1 SE-07 

* surface and subsurface combmed 

l-- 
Exposure 

loutes Tota 
-. 

1.E.14 

0.0E+00 

O.OE+oo 

O.E+00 

O.OE+OO 

O.OE+OO 

‘ME-09 

3.2E-14 

-WE-10 

O.OE+OO 

1.2E-07 

0.0E+00 

0.0E+00 

0.0E+00 

O.OE+OO 

0 OE+OO 

9.7E-14 

O.OE+OO 

I.,E-ll 

O.OE+OO 

0.0E+00 

,.3E-07 

*SE-05 
- 

5.OE-05 
- 

T 
Primary 

arget Orga 
- 

ngestion nhalatior 

, ,.OE+00 0.0Ec00 

O.OE+OO 
- 

0.0E+00 
-- 





G. 

- 



- 
ngestioi 

- 

1 OE+OC - 



TABLE S 6 RME 

SUMMARY OF RECEPTOR RlSKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

scenai~o ~~meframs Future 

Receptor Popu,a,,on lndustnel Worker 

Receptor Age Adult 

Exposure 

Medium 

AG+tOile 

Aluminum 

Antimony 

Arsenic 

Benzene 

Benzo(a)pyrene 

Benro(b)tiuaranthene 

Chromium, total 

D,be”z(a,h)a”thiacen, 

Dibenzoluran 

Ethylbenzene 

Indeno(i 2.3.c,d)pyreI 

IlO” 

Methylene Chloride 

Napthalene 

PCS-I 254 

T0klene 

Xylems, total 

(Total 

1 ,I ,P-Trichloroethane 

2-Methylnaphthaiene 

1 

nt 

1. 

- 

OE-I, 

N/A 

N/A 

NIA 

N/A 

3E-06 

IlE-ii 

8E-06 

’ SE-01 

N/A 

i 6E-Oi 

N/A 

NIA 

! BE-Oi 

N/A 

‘&OF 

NIA 

s OE-OE 

N/A 

N/A 

) 3E-Ot - 

. 

. . 

=&= 

Carcmogen~ Risk Chemical 

halatio 

. . 

. 

. . 

. . 

. . 

._ 

-_-^ 

, OE+Oi __ 

! OE-l! 

N/A 

N/A 

NIA 

N/A 

; 4E-i( 

I6E-li 

i.OE-! 1 
- 

Dermal 

.bsorplior 
7 

4.6E.13 

N/A 

N/A 

NIA 

N/A 

7 9E-07 

6 5E-13 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

8 BE-1 0 

NIA 

3 BE-08 

NIA 

N/A 

--.-- 

8 3E-07 

. . 

& 

deno(l.2,3-c,d)pyrer 

1 ,I ,2-Trichloroethane 

P-Mefhylnaphthalene 

/I 
i 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Blood 

Whole Body 

Liver, Kidney 

CNS 

Whole Body/Blood 

SkiniVascular 

!Ner 

NIA 

N/A 

NOAEL 

NIA 

Kidney 

Liver, Kidney 

N/A 

~astrointestinal/BloodiLive 

LlVer 

Whole Body 

Immune System 

Liver, Kidney 

Whale Body 

N/A 

N/A 

N/A 

CNS 

NIA 

N/A 

NIA 

__- N/A 

ngestion 

4 SE-07 

Z.ZE-03 

2 3E-05 

P ZE-02 

1 SE-02 

7 BE-03 

2 SE-06 

N/A 

N/A 

6 OE-03 

N/A 

2 QE-04 

6 3E-05 

N/A 

5 6E-02 

7 SE-06 

I 5E-03 

2 IE-03 

9 IE-06 

2 PE-05 

?halatson 

. . 

. 

. 
. 

-_- 
O.OE+OO 

N/A 

N/A 

N/A 

1 lE~03 

N/A 

N/A 

2 6E-10 

N/A 
- 

Dermal 

bsorptiol 
- 

5 7E-09 

5 lE-03 

1 5E-05 

1 5E-02 

3 4E-02 

4 QE-03 

2 7E-06 

NIA 

NIA 

1 SE-01 

N/A 

7 6E-04 

3 6E-05 

N/A 

5 Zf-02 

5 SE-06 

3 SE-03 

2 6E-03 

4 5E-06 

1 3E-05 

2 7E-01 

Exposure 

ems TO,i 
- 

4 SE-07 

7 3E-03 

3 8E-05 

3 6E-02 

5 ZE-02 

1 3502 

3 OE-06 

0 OE+00 

0 OE+OO 

1 6E~Ol 

0 OE+OO 

1 lE-03 

1 OE-04 

0 OE+OO 

1 IE~OI 

1 3E-05 

5 OE-03 

4 8E-03 

1 3E-05 

3 3-05 

-.-- 

3 8E-01 

0 OE+OO 

0 OE+OO 

0.0E+00 

1 IE-03 

0 OE+00 

0 OEtOO 

es,0 

0 OE+OO 
- 

: 



TABU ,ME 
I. , 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

Ingestlan lnhalatlon ,;;;%, E;;; Ta~y.s.;an 

Senzo(b)fluoranthene -- N/A O.OE+OO Benzo(b)fluaranlhene N/A . . NIA .- 0 OE+OO 

Chromium, total 1 GOB 1 8E-08 Chromium, total Lung 4 OE-05 4 OE-05 

Dibenz(a,h)anthracene -- NIA -- 0 OE+OO Dlbenz(a,h)anthracene NIA NIA -~ 0 0E+00 

Dibenzofuran N/A 0 OE+OO Dlbenzofuran N/A N/A 0 OE+OO 

Ethylbenzene N/A 0 OE+OO Ethylbenzene Development . . i.iE-09 1 IE-09 

,ndeno(l,2,3-c,d)pyren~ -- N/A -- 0 OE+OO Indeno(l,2,3-c.d)pyrena N/A N/A -- 0 OE+OO 

IW” NIA 0 0E+00 ll0” N/A . . N/A -- 0 OE+OO 

Methylene Chloride -. 14E-14 -- 1 4E-14 Methylene Chloride Liver . . ZBE-i1 -- 28E-?l 

Napthalene NIA -- 0 OE+OO Napthalene RBSplK3fO~ 1 7E-06 -. 1 E-06 

PCB-I%4 1512 1 SE-12 PCB-1254 N/A N/A -- 0 OE+OO 

TOlWrE . NIA -- 0 OE+OO Toluene Nervous System 7.4E-10 7 4E-IO 

xy,enes, tota, N/A -- 0 OE+OO Xylems, tota, N/A . NIA 0 OE+OO 

Chem’ca’ 

Nan-Carcinogenic Hazard Quotient 

--- ____-_I~ .--------...- --- ---.-.- - - - 

(Total) OOEtOO I.&08 O.OE+OO 1 1.8E-08 (Total) 0 OE+OO 1 ,E-03 0 0E+00 1 <E-03 

Total Risk Across Subsurlace Soil 6.1 E-06 Total Risk Acrass S”bsu,,ace So,, 3 9E-0, 
II 

Total Risk AC,OSS All M&a and Al! Exposure Routes ,, ,, 6 1 E-06 Total Hazard Index ACROSS All M&a and All Exposure Routes 11 3 9E-0, 

Total Blood HI = [ 

Total Liver HI = I[ 

Total Vascular HI = m 

l-----l 
T0tal NOAEL HI = m 

Total Body Hi = 1 6 602 ] 

Total Kidney Hi = Fj 
L-J 





T T 

I’ 



RL& AC 
- 

- 





TABLE 9 11 CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Scenario Timeframe Future 

Receptor Population Resident 

Receptor Age Adult 

NAS Oceana-SWMU 1 

Med,“m 

- 
roundwatt 

-- 
Ail Med,a 
- 

Chemical Carcinogenic Risk 

Dermal I 4bSorptlor 1 F 
- 

II 
Chemical 

I 
Non-Camnogem Hazard Quotient 

Primary nhalatior 

- 

1,3,5;rrimefhylbenzene 

Benzene 

Senzo(a)anthracene 

Benzo(a)pyrene 

Naphthalene 

n-Propylbenzene 

N/A 

Blood 

N/A 

N/A 

Respiratory 

N/A 

T l- ngestion 

- 

! 
. 

. 

5 ,E-02 

5 6E~O2 

N/A 

N/A 

6 PE+OO 

N/A 

I OE+OO 

Dermal 

\bsorptiot 
- 

Total Resplrafory HI = 

y 



c 





- ir 
- 
halstmr I- i 

;dE+OO 1 7 OE-08 

i,Sk Aoross Tap wate 

(rots 

*Across c-ire - - 

r 

lnde - 

0 m+oo 

0 of?+00 

0 OEIOO 
- 



TABLE 10.1 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU t 

Scenario Timeframe: Future 
Receptor Population- Resident 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Groundwater Columbia Aquifer- 

+ 

All Media Total Risk Across Groundwater 

Total Respiratory HI = )L 



TAB& .RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 1 

Scenario Timeframe: Future 
Receptor Population: Resident 

Receptor Age Child 

Exposure 

Medium 

- 
,roundwater 

Exposure 

Point 

olumbia Aquifer- 

mirecf Contact 

* surface and subsurface combined 

f - 

Chemical 

(Total) 

Carcinogenic Risk 

-I- 1 lngesllo” 

- 

L O.OE+OO 
TOi 

Total I <Across Groundwata - - r 

lhalatior 

-L!-- 
lisk AC,I 
- 

Dermal 

ibsorptior 
- 

O.OE+OO 

Tap wate 
- 

(Total) O.OE+OO 1 O.OE+OO O.OE+OO 

Total Risk Across Subsurface SC 

Total Risk Across All Media and All Exposure Routes 

EXpOSUre 

mtes Total 
- 

O.OE+OO 

O.OE+OO 
- 

O.OE+OO 
- 

O.OE+OO -- 
O.OE+OO 

0.OE+00 
- 

Chemical 
I 

Non-Carcinogenic Hazard Quotlent 

Primary 

Target Organ 

aphthalene Whole Body 

----r 

(Total) 

,luminum 

nenic 

:hromium, total 

on 

Total Risk Across Tap watel 

iazard II Y Across ( 
- - 

2.8E-01 

2.4E-01 

1 .OE-01 

1 .OE-01 

7.4E-01 

,.5E+OO O.OE+OO 

Nundwate 
- 

1.4E-02 

3.1 E-02 

4.5E-03 

1.4E-01 

4.8E-02 

2.s01 

Total Hazard Index Across Subsurface So 

Total Hazard Index Across All Media and All Exposure Routes 

I .ZE+OO 

1 .ZE+OO 

1 .ZE+OO 
- 
1 .PE+OO 
- 

2,9E-01 

2.7E-01 

,.lE-01 

2.4E-01 

,.QE-01 

,.7E+OO 

1.7E+OO 
- 
2.9E+OO 
- 

TotalSkinHI= 



TABLE 10 3 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Scenario Tlmeframe Future 
Receptor Population: Resident 

Receptor Age: AduWGhlld 

NAS Oceana-SWMU 1 

Medium 

- 
,oundwate 

Exposure 

Medum 

- 
;roundwafe 

Exposure 

Pant 

3lumbia Aquifer- 
ip water 

- 

ir 

’ surface and subwriace combined 

Chemical 
I 

Carcinogenic Risk 

Ingestion lnhalatioi 

!nra(a)anthracene 

Total Risk Acr 

Total Risk Across 

sen,c 5 6E-06 -- 

!nzo(a)pyrene 1.3E-05 

benz(a,h)anthracene 3,OE-06 -- 

(Total) 1.6E-05 O.OE+OO 8.4E-07 

Total Risk Across Subsuriace SolI 

Total Risk Across All Media and Ail Exposure Roules 

Dermal 

tbsorption 
- 

N/A 

N/A 

O.OE+OO 

Tap Nate, 
- 
undwate 
- 

8.4E.07 

N/A 

N/A 

Exposure 

?outes To& 
- 

2.5b06 

Z.ZE-05 

2.4E.05 

2.4E-05 
- 

2.4E-05 
- 

6.5E-06 

,.3E-05 

3.OE-06 

2.2E-05 

2 ZE-05 
- 

4.6E-05 
- 

Chemtcal 

(Total) 

- 
T Non-CarCinoQenlc Hazard Quotient 

Primary 

a‘Q~?t orgal 
- 11 

Ingestion Inhalation Dermal Exposure 
1 Absorpti y./IIouka Tot{ / 

O.OE+OO 

(Total: 

Total Hazard Index Across Subsurface S 

Total Hazard Index Across All Media and All Exposure Route 

P 



llScenario Tneframe: Future II 

Th J.4.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRALTENDENCY 

NAS Oceana-SWMU 1 

Receptor Population: Resident 

Receptor Age: Adult 

” “-^‘:“‘I Chemical ” Carcinogenic Risk 

tngestlon Inhalation Dermal Exposure 

Absorption Routes Tota 

I II (Total) 1 0 1 O.OE+OO 1 0 1 O.OE+OO 
I 

All Media 

Total Risk Across Vapors at Showerhead O.OE+OO 

Total Risk Across Groundwater O.OE+OO 

Total Risk Across All Media and All Exposure Routes 

Chemical Non-Carcinogenic Hazard Quotient 

Primary lngestm lnhalatlon Dermal Exposure 

Target Organ Absorption Routes Total 

Iaphthatene Respiratory ._ 6.2E+OO 6.2E+OO 

(Total) 0 6.2E+OO 0 6.2E+OO 

Total Hazard index Across Vapors at Showerhead 6.2E+OO 

Total Hazard Index Across Groundwater 6.2E+OO 

Total Hazard Index Across All Media and All Exposure Routes 

Total Respiratory HI = -6.2E+00 



Table B-1-1 
Summary of the Analtyical Results for All ConsGtuents Sampled in the Surface Soil 

SWMU 15 
NAS Oceana 

Analy teName 
VOA @g/kg) 
1 , 1,l -Trichloroethane 
1 ,I ,?,z-Tetrachloroethane 
1 !l ,P-Trichloroethane 
1 ,I -Dj~hlnmnthsnn 

owl 5-SSO6 owl 5-sso7 ow15-sso8 owl 5-sso9 

! J-Di! 
1,2-Dk...-.-,.-, _.._ 
2-Butanone 

12 u 12 u 12’U 11 u 12 
u 

~~ 
12 u 

.~ ~~__ 
12.U / 11 u 12 u 

12 u 
-.-~ 

12 u 11’U 
1’) II 12 u 12 u 11 U 1^ 

U 12u 11 U 
II ,‘)‘I, 11 u 

~--i-i’li 

------ 
11 anone 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 

IL ” 

12 u 
12 UJ 
12 u 
12 u 
12’U 
12’U 
17 II 

2hloroethane 

jTrichloroethene 

.- .~~ ~-. L---I ___. 
“‘-“‘--7propene 12 u 12’U ~~~~~,&J~yi ryu 

trawl ,3-Dichloropropene 
SVOA @g/kg) 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3Gchlorobenzene 

1,4-Dichlorobenzene 
2,2’-Oxybis(l-chloropropane) 
2,4,5-Trichlorophenol 
2,+,!-Trichlorophenol 
2,+Dichlorophenol 
?,4-Dimethyiphenol 
2,4-Dinitrophenol 
2,4-Dini!rotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 2Chlorophenol 

2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 2-Nitrophenol 

3,3’-Dichlorobenzidine 
3-Nitroanilme 

4,6-Dinitro-2-methylphenol 4-Bromophehy!-phenylether 

4-Chloro-3-methylphenol 

12 u 
12 u 12 u 12 u 11 u ~- ~--__-.- ._~~ 

390 u 4200 U 42ju+-- 380 U 
390 u 4200 U 420 U 380 U 
390 u 

__ ~-~~~ 
4200 U 420 U 380,U 

390 u 4200 U 420 U 380 U 
390 u 4200 U 420 U 380 U 
980 U 10000 u 1000 u 950 U 
390 U 4200 U 420 U 380 u 
390 U 4200 U 420 U 380 U 
390 U 4200 U 420 U 380 U 
980 u 10000 u 1000 u 950 u 
390 U 4200 U 420 U 380 U 
390 U 4200 U 420 u 
390 u 

380 U 
4200 U -~420 U 390 iJ 380 U 4200 U 420 U 

380 U 
390 u 700 J 420 U 
390-u 

380 U 
4200 U 420 U 380 U 

980 u 10000 u 1000 u 390 u 950 U 4200 U ~42d~U~--~~~-. ~380~u 

390 u 4200 U 420 U 380 U 
98O.U 10000 u 1000 u 950 ti- 
980 u 10000 u 1000 u 390 U 4200 U 420 U 950 380 U u 

390. iJ 4200 U 420 U 380 U 

NA Not analyzed 
J Reported value !s estimated 
U Analyie not deiected 

Page 1 Of 3 



Table B-l -1 

Summary of the Analtyical Results for All Constituents Sampled in the Surface Soil 
SWMU 15 

NAS Oceana 

AnalyteName OWI 5-SS06 owl 5-sso7 OWI 5-SS08 ow15-sso9 1 
4-Chloroaniline 390 u 4200 U 420-U 380 U 
4ChlorophenyLphenylether 390 u 4200 U 
4-Methylphecol 390 u 

--- 

IAcenaphthylene 

[Fjutylbenzylphthalate 

tRimethyl phthalate 

39O’U 4200, U 
.--- 

Endosulfan I 2u 2.1 u 2.1 u 1.9 u 
Endosulfan II 3.9 u 4.2 U 3.8 U $1 .ti 
Endosulfan sulfate 3.9 u 4.1 u 4.2 u 3.8 U 

.u Endrin 3.9 u ~4.1 4.2 U 3.8 u 

NA Not analyzed 
J . repotted value is estimated 
” - Analyte not detected Page 2 of 3 



’ *‘+,: 1, ,.. 

Table B-1-l 
Summary of the Analtyical Res.;“s for All Constituents Sampled in the Surface Soil 

SWMU 15 

?thoxvchlor 

NASOceana 
_. , ‘I,,. i *;‘, .&G / 

nw, r;~cxx-lc ,GWl5-sso7 OWI 5-SSO8 ow15-sso9 
U 4.1 u 4.2U 3.8 U 

4.2 u 3.8 u 
2.i u 1.9,u 

2.1 u 2.l.U 1.9 u 
71 II 19 u 

200 u 210 u 710 II lon’l I 

C” ,!.I ” z.1 u 1.Y u 
2u 2.1 u 2.1 u 1.9 u 
2u 2.1 u 71iJ 1 Q II 

delta-BHC F gamma-BHC (Lindane) 2u 

2.1 u 2.1 u 1.9 u 
2u 2.1 u 2.1 u ‘7 1.9 u 

NA Not analyzed 
J Reported value IS estimated 
U Analyte not detected 

1.8 J 1.7 J 

--.- - 20 J 16 J 118 J 
954 J 1050 J 984 J ~~__ .--- 37.2~7- 1270 -~__----~--~~ -..~ ~~--..~~~ ~_. __._~ 

---- 
30.5 ~ 31.1 52.4 

0.05 0.05 0.04 0.03’J ..-- -.~_-~. 
.io.3d.-- 9.5 

~~~ 
9.1 

~~~ 
62J 

422;J 443 J 503 J 311 J 
0.76’B 0.86 B 0.81 B 0.55 B 
0.62 J 0.17 u 0.16 U 0.12 u 
35.5 u 40.4 u 38 u 42.8 J 
20.1 19.6 19.7 13.1 

20 J 20.9 J 22 J 18.2 J 

848000 805000 798000 883000 

Page 3 Of 3 



Table B-l -2 

Analytical Results for All Constituents Sampled in the Surface Water 

1 ,I -Dichloroethene 1 ,I -Dichloroethene 

1 2.Dibromo-3.chloropropane 1 2.Dibromo-3.chloropropane Lm ~~~~. _~~~~~ .~. ~~~ Lm ~~~~. _~~~~~ .~. ~~~ 
1 ,P-Dlbromoethane 1 ,P-Dlbromoethane 

1 ,P-Dichloroelhane 1 ,P-Dichloroelhane 

1,2-Dichforopropane 1,2-Dichforopropane 

3,3’-Dichlorobenzidine 

4.6.Dlnitro-2.methylphenol 
4.Bromophenyl-phenylether 

II 

NS -Not sampled UJ Not detected, quantitatlon limit may be inaccurate 

B-Anal@ not detected above associated blank 
J Reported value is estimated 
L Reported value may be btasea IOW 
U - Analyte not detected 

Page 1 Of 5 



Table B-l-2 
Analytical Results for All Constituents Sampled in the Surface Water 

SWMU 15 
I *NASOceanai ; 

Sample Date 

Chemical Name 

ow15.SWOIP owl5-SwoI ~9~l~~-swon ~wl5-Swo3 ow15-SW04 ~_ .m,y 5s~~m~ ’ 

Anthracene 

Be”zo(a)anthracene 
Be”zof&yrene 

luoranthene 

i,i)perylene 
or, ,~v,r&ora”thene 

Butylbenzylphthalate 
Carbazole 
Chrysene 

Di-n-butylphthalate 

Di-n-octy phthalate 
Dibenz(a,h)anthrace”e 
Dibenzofumn 

Diethylphthalate 
Dimethyl phthalate 
Fluoranthene 

FlUOre”e 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 

I”deno(l,2,3-cd)pyre”e 
lsophorone 

Naphthalene 

Nitrobenzene 

Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

bls(Z-Chforoethoxy)methane 

bis(Z-Chloroethyl)ether bis(2-Ethylhexyl)phthalate 

n-Nitroso-di-n-propylamine 
n-Nitrosodiphenylamine 

Pesticide/Polychlo~“ated Biphenyls (UG/L) 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

Aldrin 
Arocior-1016 

Arocior-1221 
Aroclor-I 232 
Aroclor-1242 

Aroclor-1248 
Aroclor-I 254 
Aroclor-I 260 

Dieldrin 

Endosulfan I 
Endosulfan II 
Endosuffan sulfate 
Endrin 
Endrin aldehyde 
Endri” ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlo; 

26 U 26 U 26 U 
-7ZiJ 

26 U 26 U -zr 
0.029 J 0.033’J 0.05 UJ 0.0261J 0.049 

IO u IO~U IO u 10 u IO u 10 0.005 u -~- 0.005 u 
0 005 u 0.005~U 

--o-o~r--. ~ -_ 
0.005i 

10 u 10 u IO’U 10 u 
----io 

IO u 10 
10 u 10 u ,-- ~~ 
io u 

~~._~. .~~ ~---L ..~~~ ~~. ~_ ~.. 10 u lo.u 10 
2J IO u 2J IJ 10 

IO u 10 u 10 u 10 u 10 u 10 
10 u IO u 10 u 10 u 10 u -10 ’ .~~~ ._ ._~ 

0.1 u 0.1 UJ 0.11 u NS NS NS 
0.1 u 0.1 UJ 0.11 u NS NS NS 
0.1 u 0.1 UJ 0.11 u 

0.052 u 0.051 UJ 0.053 u 
.~~ --.. ----.“s-p..m ~. NS NS 

NS NS NS 
IU 1 UJ 1.1 u NS NS NS 

2.1 u 2 UJ 2.1 u NS NS NS 
1u 1 UJ 1.1 u NS NS NS 
IV 1 UJ 1.1 u NS NS NS 
IU 1 UJ 1.1 u N3- NS NS 
IU 1 UJ 11 u 

.~ _.~ 
NS NS NS 

1 
u-- 

1 UJ 1.1 u NS NS NS 
0.1 UJ 0.1 UJ 0.11 u NS NS NS 

0 052 u 0051 LiJ 0.053 u NS 
0.1 u 0.i UJ 

NS NS 
0.11 u NS 

0.1.UJ 
NS NS 

0.1 u 0.11 u NS NS NS 
01 u 0.1 UJ 0.11 u NS NS NS 
0.1 u 0.1 UJ 0.11 u NS NS NS 
0.1 u 0 1 UJ 0.11 u NS NS NS 

0.052 u 0.051 uj 0.053 u NS NS NS 
0.052 U 0.051 uj 0.053 u NS NS NS 

0.52 U 051 UJ 0.53 u NS NS NS 

NS - Not sampled 
6 Analyte not delected above assooated blank 

UJ Not detected, quaniitatio” limit may be inaccurate 

J Reported value is estimated 
L - Reported value may be blased low 
U Analyte not detected Page 2 of 5 



Table B-l -2 

Analytical Results for All Constituents Sampled in the Surface Water 
SWMU 15 

NAS Oceana 

Total Metals (UG/L) 

I 
T 

OW15-SW02 ow15-SW03 ow15-SW04 ow15-SW05 

:p ,‘- ‘. 

7. 

NS - Not sampled UJ - Not detected, quantltation limit may be inaccurate 

B-Anal@ not detected above associated blank 
J Reported value IS estimated 
L Reported value may be biased low 
” Analyte not detected 

Page 3 of 5 
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200/u 

2OOlU 

eoolu 

zoo/u 

2001u 

2001u 

200, u 

2oo)J 

2OO)U 

I,OOOiU 

1,ooo:u 

3.4441 

200 ” 

2oolu 

2OO’U 

200 IJ 

194 J 

276! 

POO/UJ 

2001u 

200;” 

3,2001L 

214J 

200,” 

200 ” 
-I 

2001” 
2OO’U 

ioo ” 

200 u 

POO~U 

200 u I 
2oo:u 

200$ 

3W15MW08-I301 OW15-MWIB-R01 

J 

J 

I 

UJ NO! detected, quantltalion limit may be inaccurate 
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WWMW06-ROi 

12iU 

12 ” 

12:u 

12,” 

12 u 

29;u 

12!U 

12 u 

29 u 

29,” 

12” 

12,U 

12IU 

121U 

12,U 

29’U 

29ju 

O.PIU 

1iU 

0185 

0007J 

0.1/U 

04IU 

OEIU 

o+ 

12’U 

12’U 

0 023: 

12IU 

12lU. 

OP’U 

121U 

3’J 

12 u 

1’U 

0.4’u 

12 u 

12ju 
12;u 

l&U 
___- 

0.4{” 

12,U 

3!J 

12 u 

29IU 

0.027 J 

GJ 

o.oo+ 

12,U 

12,U 

11;U 

lliu 

11’U 

11jU 

11 u 

28 u 

111U 

ll!U 

28’U 

28’U 

11;u 

111U 

1ljU 

ll]U 

11lU 

281U 

281U 

0222lu 

l.il!U 

0% 

0.01 iJ 
0111~u 

0444’u 

O.&U 

0888” 

11 u 

11 u 

0.025, 

,:J 

+. 

0222u 

il u 

ZIJ 
11/U 

3 276:~ 

o.du 

II/” 

11,U 

11 u 

li!U 

0 444’u 

11’U 

28’ 

11’U 

28 u 

0.037’J 

34 J 

0003J 

11’U 

11’U 

1W15-MWO%ROl 

I -1 

29,u 

29:U 

12lU 

1ZlU 

121u 

12 ” 

12IU 

121u 

i2tLT 

12lU 

12/u 

12 u 

l2jJ 

qu 

12lU 

12ju 

IZU 

lP$ 

29,u 

“I u 

qu 

I’,! _~ t 
11,u 

IIIU 

11:lJ 

lliu 

28 u 

11 u 

ll!U 

28]U 

28 u 

11/U 

ll,U 

11IU 

I+ 

11;u 

28 u 

28 u 

y 1:~ 11: 
0.2 u. 

IiU. 

0.392 J 

--I- 

o.ol u. 

01 u. 

04 u. 

0.2 u. 

0.6 u. 

~~. -:-;I~~ 

11 u 

11 u 

0 OIWJ 

I 
,r,; 

vi; 

11-u 

11/U 

‘T:k 

ll]U 

::I:: 

1llU 

0.4!U 

ll!U 

du 

11:u 

29;lJ 

0 077j J 

11,U 

0.oo.y 

11’U 

Il!ti 

I 
llh 

11 ;u 

11;ll 

4J 

Il:U 

28ju 

11’U 

11;u 

28iU 

28’U 

11’U 

11,U 

1ilU 

11:lJ 

11’u 

28’U 

2ClLU 

0.2’U 

1U 

0283 J 

o.oi u 

01 u 

04/u 

0.2 u 

08U 

ll,U 

ll!U 

O.Ol’U 

I 1J 

11IU 

~~ ~~ 4 
,liO 

11,U 

IilU 

4.49: 

0.4 u 
~1 l,,U 

11;tl 

IllU 

il,U 

04’u 

ll’li 

13 

11 u 

28 u 

OID’J 

1l’U 

0 005’u 

lljil 

II/U 

11jU 

ll,U 

11iU 

l&J 

Il’U 

28/U 

11lU 

11:u 

2+ 

28,U 

11;U 

118U 

Iliu 

11lU 

11;u 

28iU 

28l u 

02 u 

1;U 
0.452 J 

0007J 

01 u 

041u 

0.2iu 

08,U 

11,U 

11.U 

0.0151 

1liU 

ll]U 

02:u 

11’u 

11’U 

11/U 

6021 

0.4 u 

::I: 

;;I! 

11/U 

2!U 

1l’U 

281U 

0 078’J 

2’J 

0 OOiJ 

1liU 

11 u 

,W16-MW22-ROI 

11’u 

,l!U 

1llU 

,llU 

1llU 

271u 

IliU 

11 ” 

27’u 

27’u 

11IU 

11)J 

11,U 

Il,U 

1llU 

271U 

271u 

0.2iu 

1% 

0.551 J 

0.05 

01 u 

o‘lu 

02u 

odu 

11 u 

ilju 

0 081 

11 u 

11 u 

02’u 

l&J 

lliU 

ll]U 

6.54 

0 386’J 

118U 

1lIU 

11 u 

-.-lLY 
0.4:u 

11;tJ 

2’U 

IliU 

27’U 

0 329jJ 

11 u 

0011; 

11 u 

11;U 

11 u 

11 u 

11’U 

291u 

11 u 

11iu 

29/U 

29’U 

11 u 

11 u 

II u 

11 b 

11’L 

29 t 

29 L 

OZIL 

l!L 

0409J 

OOllL 

01;t 

0411 

02ji 

08ll 

11’t 

11:i 

OOl~l 

11 L 

11 I 

02jl 

11 I 

11’1 

,,:I 

4 03’ 

04’1 

11’1 

11’1 

iI:1 
_:, 
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bts(Z-Ethylhexyl)phthalate 

“-N,t~~*~-di-“-p~~pYlamine 

n-Nltros0dlphe”ylamlne 

ChWTN”m 

Cobalt 

copper 

Cyanide 

IhI” 

L&d 

Ma*“esl”m 

Manganese 

NS Not sampled 

6 - Analyte not detected abow ass,c,ated blank 

J - Reported value is estimated 

L - Repofl’~d “alw may be Ixased low 
U Analyte not detected 

01’u 

01’U 

Ol‘U 

005iu 
1’u 
21U 

1;U 

1IU 

1” 

1.” 

iiu 
011u 

005;iJ 

0.1 u 

Ol!U 

0 1;u 

01 u 

o.+J 

005lU 

O.tXjU 

O5U 

5u 

0.05 u 

005 u 

005 u 

0.05 ” 

005 u 

005 u 

177’6 

2.2$ 

86sJ 

17 7;J 

0.1 iu 

O.&l 

8.09Ol 

,.7/B 

05;u 

13.7iJ 

5;” 

2,320’ 

2 91J 

9,520! 

40.4 

03iu 

12,400j 

1.7lJ 

0 6jJ 

7.916 

5:u 

3,490i 

1 &I 

i4,5oOi 

41.7’ 

1" 
iU 

TU 

1u 

01’UJ 

00.5 u 

dl u 

0.1 ” 

O.l[i,J 

OW15-MW18-ROl 9&5-MW19-R01 OWfS-rvlwm-ROI 

011;lJ 

Oi+, 

OII’U 

o+ 

O.l,,U O.lliU 

0.057;u 0 0541u 

l.liU 7.3,” 

23u 2 2’U 

11u 1.1 ” 

1.1 ” 1.1,u 

11 u 1 IIU 

7.1 u 1.1’U 

l.l,U tt’lJ 

O.ll!” 011/U 

p.0571u 0054ju 

011 u O,l’U 

PIliU 0.11 tv 

O.llpJ O.ll/” 

&lllU Oll’U 
O.l,,U 011!y 

O.O57!U 

O.osilL 

0054 u 

0054u 
0.57 UJ 0.54 u. 

.: :q ~meo.057 0.057 5.7 ” “J u 

0.057 u 

0.054 0 054 5:4 u ” “. 

0054u 

oo57u 

0.057 u 

~ ~3 

0.054 ” 

0.054 u 

0.05-l u 0054” 

3W15-MWZZ-R01 

-----I- 
11:u 

7liu 
11 u 

O.ll!U 
0.,1/u 
OII’U 

0.057/u 
l.lb 
2.3’u 

11 u 

1.1/u 

,.,I” 

.i.l(U 

1.1 u 

O.ll,U 

0.057,” 

01, u 

O.Tl,” 

O.ll!U 

oiiiu 
0.11 u 

1 0057u 
0.057’u 

057 UJ 

5.7 ” 

0057u 

0057’u 

0.057 UJ 

0.057 u 

0057 u 

0057” 
-8 

13OlB 

ZYiU 

196’ 

50 J 

0.1 u 

0.3 u 

7,570 

0.8 J 

99;J 

4.376 

51U 

15,400‘ 

16!U 

20,600~ 

490: 

_. .,. 

IliL 

11iU 

ll:U 

72.8/B 

2.2,” 

1s 

44.7;J 

OllU 

0.3iu 

7.520 

0661J 

9.6/J 

3418 

~5iu 

15,2001 

wiu 
20,700: 

490 
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? 
NAS. .“a 

zwq-y 

I i 

pw15.s&+3-I 

61L 
6iU 

NS’ 

6/U 
NSI 
NS! 

NS’ 
6” 
6U 



KS - NS ----_ 
NS NS 
NS NS, 

NS 
NS 
NSI 
NSi 
NS 
NS 
NS, 
WI 

NSj 
NS 
NS 
NS: 

NSI 

NSI 

NSI 
NS! 
NS; 

43,4*1/u 
1.389iJ 

NS! 
NSi 

NS 
NSI 
NS! 
NSI 
NS’ 
NS: 
NS’ 
NS 
NS 

NS 
NS 

W 
NS 
NS: 
NS: 
NS’ 



NS 
MS/ 

NSI 
NS 

NS 
NS 
NS’ 
NS 

4 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS! 
NSi 
NSi 

“Sj 
NS’ 
WI 

484 224/J 
NS 
WI 

NS 
NS 

313 072 
NS~ 

83 383’ 
NS 
NS 
NS 
NS 
NS/ 

I 

==g= 

NSI 
NS 
NS 
NSi 

NS! 

NSI 
NS, 

NS 
NS 
NSi 
NS; 

9 
NSI 
NS 
NS 
NS’ 
NS 
NS1 
NS’ 
NS 

NS, 
NS/ 
NS 
NS 

q 

I 

NSj 
NS! 

NSI 
WI 
NSi 

NS, 
NS’ 
NS 

“Sj 

NSI 

NC 
NJ 

NSI 
65 222iJ 

NSI 

NSi 
NS 
NS1 

38 182’J 

INS 
11 876 

NS 

NS, 
NS 

NS’ 
NS: 

NS, 

__Nsr 
NS 
NS! 
NSi 
NSi 

NS, 
NSI 

N% 
NS 
NSi 
NS 
NS’ 
Nsi 

NS( 
NS’ 

+j 

NSi 
rdsj 
NS 
NS’ 
NS! 

NSi 

, 

NS/ 

NS! 
NS! 
NS; 
NS’ 

I @is\ 
N$ 
NS’ 
NS 
KS, 
NSI 
NS 
NS 
NSI 
NS’ 
NS 

N!! 
NS’ 
NS 
NS 

NS 
NS 
NS 

NSi 
NSI 
NS 
NS 
NS! 

NS! 
NS 
NS: 

NS! 

NS. 
NS 
NS 
NS 
NS; 

NS 
NS’ 

NS; 
NSi 

NS! 
NSI 
NS! 
NS’ 
NS 

4 NSi 
N?j 
9 
NSj 
NSj 

NSI 

NSI 

w 

NS/ 
NS: 
NS! 
NS/ 

PSI 
NSj 

NSl 
NSI 
NS! 
NS; 









NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
Nd 
NS; 
NS 
NSi 
d 





Table S-2-1 
SUmmarY of Constituents Detected in Surface Soil 

at SWMU 15 
NAS Oceana 

e”ro(a)anthracene 1107.893mJ 22 

__~- 
160 J 20 

‘arbazole 

ibe”z(a,h)anthrace”e 
----<L.- .--- - 

390 u 33753.476 J 

LY. I 

Zinc 20 J 

Other 
%Solids 848000 805000 798000 883000 

NS Not sampled U Analyte not detected 
6 Analyte not detected above associated blank 
J Reported value IS estimated 

UJ -Not detected, quantitation limit may be Inaccurate 
UL 

L - Reported value may be biased low 
P 
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Table B-Z-2 
Summary of Constituents Detected I” Surface Water 

SWMU 15 
NAS Oceana 

NS - Not sampled ” Analyie not detected 

B-Anal@? not detected above associated blank UJ Not detected, quantltation limit may be inaccurate 

J Reported value IS esttmated UL 

L Reported value may be biased low 
P Page 4 of 5 



, - 



SWM” 15 
NAS oceana 



Tati’ 

1 

‘4 
Summarv of Constituents bk&ted in the Groundwater 

SWMU 15 
NAS Oceana 

OWWMW07-ROT 

440 

2.7 u 

255.J 

o.is J 

4.160 J 

1.3 B 

19J 

8.3 a 

55, 

1.8 ” 

3,380 J 

+2 

3.5 B 

34, J 

9,i70 

18,800 

0.87 J 

33.8 

OW15-MWlg-ROI OW15-MWlQ-ROI OWl6-MW*o:O-R*I 

585 126 s- 

7.3 B 5.9 a 

44.5 J 49.2 J 

O.lU 01 u 

4,060 J 4,980 J 

1.6 j 1J 

71 J 1.4 J 

4.1 a 346 
2,170 $900 

1.8 u 1.6 ” 

7,870 14,700 i31 19,900 241 

*I30 

9.7-J 4.3 B 

1,200 J 

558 

982 J 1,000 J 
15,800 1cpoo 27,000 
15.700 37,860 

2.i J 
as.500 

1.3 J 14J 
12.6 J 7.2 B 8.4 B 

94 B 

538 

623 J 

0.1 ” 

7,680 

06U 

29J 

3.6 B 

13,500 

1.8 ” 

11 u 

0452 J 

0.00, J 

0.015 

11 u 

11 u 

6 02 

0.4 u 

2U 

0078.J 

2J 

0.004 J 

11 ” 

11 u 

0551 J 

0 05 

006, 

11 u 

11 u 

8 54 

0.386 J 

2” 

0329J 

11 ” 

0.01, 

11 u 

130 t3 

19.6 

50 J 

01 ” 

7,570 

0.8 J 

9.9 J 

438 

15,400 

1.6 u 

20.600 

490 

10.3 J 

843 J 

OWIS-MW22-ROI 



TatMe B-2-5 

S”mmarY o‘Const,t”sn,s Detected I” the surface and SubSurface soil 
SWMU 15 

NAS oceana 

Sample Date 

Chemical Name 
- 

mi-volatileOrganicCompounds(UG/KG) 

ticide/Palychlorinated Biphenyk(UGlKG) 

W15-SO6 

39o:u 

3,671 

389 136 ” 

1,108,J 

25O’J 

48,510’J 

1fq.J 

15O’J 

390’u 

2,0161J 

65,J 

390 u 

39o;u 

70’2 

95.662’J 

1,&u 

l&J 

39o’u 

1,743‘ 

320 575’. 

390,u 

I 
39u 

39’u 

39IL 

391L 

92, 

848,000’ 

14,400: 

1 8.” 

634 

0 47 J 

1,230 

19 

2.8’J 

6,970; 

22 31J 

9dJ 

37.2; 

0 05 

91 
422 J 

062 J 

355.c 

PO 1 

20,. 

,WIS-sso7 

I 
I 

700/J 

33,939iJ 

3,200lJ 

22,954’J 

29.0001J 

40,oooi 

20X419! 

16,OOO’J 

2,000 J 

44,087.J 

4,200 u 

33,7531J 

83O’J 

4,200ju 

279.888~J 

1.561.141’J 

16,ooo:J 

2,700,J 

16.279lJ 

21 ,oooi 

4,0991u 

41:u 

4.1lu 

41 u 

41’L 

2iiJ 

1 
I 

805,000 

14,300’ 

1 7jJ 

55.7 

047J 

925’J 

19.6: 

2.d 

6,980i 

2ojJ 

1,0501J 

305 

0051 

10.3 -_-- 
443’J 

OdL 

404lL 

19.68 

20 9’J 

420 ” 
4&u 

413.523p. 

174251IJ 

413523!u 

420 u 
I 420,L. 

42oju 

420 v 

345952,J 

420’ u 

4201U 

42olu 

57’J 

14.611 

420 v 

4*0 ” 

4du 

213.027’U 

46.414~ 

42o’u 

)w15-ssp 

- 

i 
380;” 

717 392,J 

7O;J 

3201J 

46O;J 

4201J 

4001J 

280tj 

4i.J 

330 J 

t 
380 u 

380~” 

38O’U 

130 J 

41O:J 

380/U 

340 J 

380 v 

29O’J 

71oi 

38O]U 

067J 

1.7 J 

381$ 

38iU 

151 -i 

883,000/ 

9,220I 

15~J 

464: 

031 J 

14,300 

1OtJ 

1.71J 

5,270/ 

3181 

‘,270i 
;?;;tj 

6.$J 

3111J 

OWIU 

428IJ 

131: 

182IJ 

2 

J 

-A- 

I 

NSI 

NSI 

457511’J 

714 75) 

29341ju 

NS; 

8284lJ 

3837’u 

72262iJ 

NS’ 

NS 

NS 

NS: 

NS 

NS; 

NSi 
NSi 

NS 

NS; 

NS 

NS 

NS; 

NSj 

NS, 

NS; 

NS 

NS’ 

NS1 
NS 

! 
NS’ 

926 18 

369.534~L 

739.066lL 

NS’ 

Ni 

4.4691 

7,221’ 

228.53;J 

NS] 

135806:J 

9 062jJ 

3,695 I 

-1 
NS‘ 

NS; 

NS! 

NS; 

NS; 

NS 

NS; 

NS; -_I 
NSI 

NS] 
NSI 

NS’ 

NS/ 

obv15.SB37-1 

I 
NS 

10,417 

3.811:” 

1.683~ 

3,811’U 

15.0111u 

31,72i1 

18.069:J 

NS’ 

3,048, 

NS’ 

7,621’U 

NSj 

NS’ 

35,822 J 

94,021 

1,684;J 

NS 

1,095:J 

86.637’J 

38,106jL 

NS’ 

NS 

NSi 

NS, 

NS 

NS’ 

NS’ 

NS; 

NS 

NS: 

NS 

NS’ 

Nd 

NS’ 

NS 

NS, 

NS 

NS! 
NSi 

NS 

NS 

NS’ 

NS; 
NS. 

NS’ 

105.501’J 

76.494,L 

26 032; 

76.494 I 

301 34’1 

480.2841 

621.i1 

NS: 

2762 

NS 

152.Xdl 

NS’ 

NS’ 

715018~. 

920 613 

29.53,‘. 

NS’ 

23.54,. 

0742,, 

7649‘q 

, 

NS; 

NSI 
NS 

NS, 

NS; 

I 

NS] 

NS, 

NS. 

NS: 

NS 

NS; 

NS! 

NS’ 

NS: 

66; 

NS 

NS’ 

NSj 

NSi -- 
NS’ 

NS’ 

NS’ 

NS 

NS, 

NS’ 

8.767’ 

1,389 J 

2,759’ 

4,34$L 

17,105 L 

8,684iL 

98.7381 

NS; 

2.517’ 

NSI 

8,684/L 

NS’ 

NS: 

18.8661~ 

78,880: 

17,105 i 

NS’ 

3,684 

115.362’J 

43,421’l 

NSt 

NS’ 

NS; 

NS’ 

NS 

NSi 

NS; 

NS 

NS: 

NS 

NS: 

NS; 

NSI 

NSi 

NS 

NS’ 

NC 

NS’ 

NS’ 

NS 

NS 

NS 

NS 

NS 

NS: 

968 611 

387783,l 

238 288 

367.783!1 

1.5281l 

3,213; 

6,6641 

NSi 

313.672’ 

I!Sj 

775.56611 

NS, 

NS’ 

3.895 

9,875 

322 504,. 

NS 

209.86’ 

53.576 

3,878,l 

NS/ 

NS’ 

NS’ 

NS‘ 

NSi 

NS’ 

NS 

NS 

NS 

NS 

NS 

NS 

NS’ 

NSi 

NS, 

NSI 

NS 

NS, 

--NS 
-----KY 

NS 

NS 

NS 

NS 

ow15.SE41-1 

NS 

1.763 

396.165 i 

348814 

396 165,1 

1.561,1 

5.840, 

11,428; 

NSI 
619.313,. 

NSj 

792.33~l 

NS 

NS 

7,412 

16,764 

464.224 . 

NS 

313072 

83383 

3,962 ! 

NS’ 

NS 

NS1 

NS’ 

NS’ 

NS 

NS’ 

NS 

NS 

NS 

NS 

NS 

NS. 

NS. 

N!. 
NS 

tiS] 

NS’ 

NS 

NS 

NS 

NS 

NS 

NS 



Semi-volatile Organic Compounds (U&/KG) Semi-volatile Organic Compounds (U&/KG) 

P-Mettlylnaphthaiene 

Acenaphthene Acenaphthene 

Anthracene Anthracene 

Benzo(a)anthracene Benzo(a)anthracene 

Benzo(a)pyrene Benzo(a)pyrene 

B~tTZ0(b)fi”O~~“thl3X B~tTZ0(b)fi”O~~“thl3X 

Benro(g,h,l)perylene Benro(g,h,l)perylene 

Benzo(k)fluoran,hene Benzo(k)fluoran,hene 

Carbazole Carbazole 

cilrysene 

Di-n-butylphthalate 

D,benz(a,h)an,hracene 

Dlbenzof”ra” 

Diethylphthalate 

Fluoranthene 

Fl”OWE 

Indeno(l,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

PYWE 

Acenaphthyiene 

Pes,icide/Polychlorinated Biphenyla (UG/KG) Pes,icide/Polychlorinated Biphenyla (UG/KG) 

4.4-DDE 4.4-DDE 

4.4.DDT 4.4.DDT 

Aroclor-1254 Aroclor-1254 

Aroclor-1260 Aroclor-1260 

Dieldrin Dieldrin 

Total Metals (MO/KG) Total Metals (MO/KG) 

%SOl,dS %SOl,dS 

Al”llll”“tll Al”llll”“tll 

A‘senlc A‘senlc 

Barturn Barturn 

B~~lll”fll B~~lll”fll 

CalCi”lll CalCi”lll 

Chromum Chromum 

cobalt cobalt 

l‘O” l‘O” 

Lead Lead 

Magnesium Magnesium 

Manganese Manganese 

Mercury Mercury 

Nickel Nickel 

PO,~SSl”,” PO,~SSl”,” 

Sliver Sliver 

Sodium Sodium 

Vanadium Vanadium 

Zinc 

1 
NS NSI 

‘- NS\ 

209.752 

81 676 us 

~41.6% 

81.675 V 

x21.75,” 

806 802 

1,136 

NS NS NSi 

68 937’ 36.611I 83.7911. 

NS NSI 

16335/U 147.51 iv 

NSj 

146.322 I 

ow15.SB44-1 

NSi 

104 751’J 

490.134’ 

2 115,J 

66 26211 

48.024 J 

172.524;l 

96 64; 

NSt 
3.645’ 

NSi 

172.5241 

NS; 

NSj 

696.7231. 

370 052; 

339 8211 

‘9 
191 4591 

11 3*q 

T 

NS’ 

NSI 
NS, 

NSi 

NS[ 

NSj 

NS; 

NSI 

NS; 

NSI 

NSI 

NSI 
NS 

NSi 

NS 

NS’ 

NS’ 

NS/ 

NSt 

NSj 

NSI 
NS; 
NS 

NS 

.- . . . 

NS . Not sampied 
J Repor,ed “be is estimated 

U Anaiyte “a, detected 

UJ NO, detected. q”an,ltatlo” llrnl, may be Inaccurate 



- 



at SWMU 15 

NAS Oceana 

96% “CL 
0) 



auanflle (Ll 

0 788 

0 788 

0 874 

0 887 

0 887 

0 887 

0 887 

0 88, 

0 887 

0 887 

0 887 

0.881 

0 887 

0 881 

0 887 

II 887 

0 887 

0887 

0 887 

0 887 

0.788 

0 887 

0 88, 

0~887. 

0 887 

0 88, 

0 887 

0887 

0 881 

0 881 

0 887 

U.887 

0 887 

0 887 

0 887 

0 887 

0 887 

0 887 

0 887 

0887 

0 887 

0 803 

0 887 

0.887 

0 887 

,,’ 



Statwtics for Constituents Detected in Groundwater SWMU 15 

TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 



NAS Oceana 





- 
I 

, 

- 

- 

I 



- 

J MGKG ow153507 

J MGXG ow15SSE 

.I MWKG ow15-sso9 

.I MWKG ow15-ssw 

MGKG ow,s-SSE 

J MGXG ow15sso7 

MGKG ow15-ssm 

MGIKG 0w15-ss0* 

J MGKG ow15-SSO8 

MG,KG OW15~SScl6 

J MGKG ow15sso7 

J MGKG ow15-ssv 

J MWKG ow,5-ssm 

MGKG ow,5-sso7 

J MWKG ow,5-sso7 

J MWKG ow,5-SSO6 

MG,KG owIs-ssoY 

J MWKG ow15-sso7 

MGMG ow15-sso7 

J MWKG ow15~sso7 

J MGiKG ow15ssos 

J MG,KG ow15-sso7 

J MGMG ow15-sso7 

MGKG ow15-sso9 

J MGlKG ow15-sso9 

J MGKG ow15-sso6 

J MWKG ow15-sso7 

J MGKG ow15-sso7 

J MGKG ow,5-sso7 

MGIKG OWS-SSOB 

J MGKG ow15sso9 

MGIKG ow15-sso9 

MGiKG ow15-sso9 

MGKG OW15-SSO6 

J MGiKG OW15-SSO7 

- 
I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

rd.4 

NA 

NA 

NA 

NA 

NA 

NA 

- 

Potentla, 

,RAR,TBC 

Value 

- 
NA 

NA 

rd.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pd.4 

NA 

NA 

NA 

NA 

4.CE+02 

NA 

NA 

NA 

5 

= 

:o!= 

FlaE 

= 
NO 

NO 

NO 

YES 

YEE 

NO 

YEI 

YE 

YES 

NO 

YE5 

YES 

YEE 

YEE 

YES 

NO 

NO 

YES 

YE 

NO 

NO 

YES 

YE 

YES 

NO 

NO 

NO 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

YES 
= 

3ationale lo, 

:ontamlnan 

Delemn 

31 Selectlo” 
- 

BSL 

BSL 

BSL 

ML 

ASL 

BSL 

ASL 

ASL 

::AsL 

I BSL 

“ASL 

/ ‘ASL 
1_ 

.A.% 

ASL 

ASL 

FSL 

NUT 

ASL 

ASL 

BSL 

BSL 

As. 

ASL 

ASL 

BSL 

SSL 

BSL 

ASL 

ASL 

ASL 

SSL 

NUT 

BSL 

SSL 

ASL 
- 





U”i,l 

= 

UG,l 

UGil 

UGil 

“Gil 

“Gil 

UGil 

“Gil 

UGil 

LWL 

“Gil 

UGil 

LKX 

UGil 

UGil 

“G/L 

UGiL 

“Gil 

“Gk 

UGiL 

UGiL 

UGiL 

“Gil 
= 

- 

c 

1 

: / 

L 

zzz 

OP’ 

FlaE 

= 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
= 

- 

Cf 

i 

, ( 

- 



Potentlai 

RAR/TBC 

source 

- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AL 

NA 

NA 

NA 

_Ne 

a=( 

.iag 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ES 

NO 

NO 

NO 

NO 

NO 
= 

latlonale for [S 

:ontamlnan, 

Deletion 

II Selectloo 

BSL 

BSL 

BSL 

BSL 

SSL 

BSL 

BSL 

ASL 

BSL 

EEL 

BSL 

BSL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

NUT 

BSL 

BSL 

BSL 



- - 

:OPI :F 
Flag 

I 

c 

= 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 1 = - 



- 

sckgmnd 13 

“8lLE 

- 

NIA 

NiA 

NIA 

WA 

NIP, 

NIA 

NIA 

NIA 

NIA 

NIA 

WA 

NIA 

NI.4 

NIA 

WA 

NIA 

NIA 

NIA 

NIA 
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Table 3.1 

Medwm-Speclflc Exposure Point Concentration Summary 

NAS Oceana SWMU 15 

I 

Acenaphthene 

Aluminum 

Am&r-1254 

Aroclor-1260 

ArsE?niC 

Benro(a)anthracene 

Benzo(a)pyrene 

Benro(b)fluoranthene 

Benro(g.h,i)petyiene 

Benzo(k)fluoranthene 

Carbarole 

Chromium 

Dlbenr(a,h)anthracene 

Dibenrafuran 

Dleldrin 

FlUOrene 

Indeno(l,2,3cd)pyrene 

IrOn 

Naplhalene 

- 
I 

- 

Scenano Timeframe: Current 

Exposure M&urn: Surface Soil 

Exposure Point: Direct Contact 

Units 1 Anthmetic 

MGIKG 9.63E+OO 

MGIKG 1 28E+04 

MGIKG 1.27E-01 

MGIKG 1 .ZOE-01 

MG/KG ,.75E+OO 

MGIKG 6.14E+OO 

MGIKG 7.48E+OO 

MGiKG 2.23E+Ol 

MGIKG 5.10E+Oi 

MGIKG 4 16E+OO 

MGiKG 6.12E-01 

MG/KG ,.72E+Ot 

MGIKG &59E+OO 

MGiKG 3.56E-01 

MGiKG 7.1 OE-03 

MGiKG 3.91E+02 

MGiKG 4.17E+OO 

MGiKG &67E+03 

MGiKG 8.24E-01 

35% UCL of Maximum 

Normal Detected 

Data :oncentration 

2.88E+Ol 

lS6E+04 

3.8OE-01 

3 55E-01 

1.99E+OO 

1 93E+Ol 

2.44E+Ol 

5.24E+Oi 

1.71 E+OZ 

,.34E+Ol 

,.70E+OO 

2 22E+Oi 

2 83EcOl 

7.28E-01 

,.67E+OO 

1.31 E+03 

,.34E+Oi 

7.81E+03 

2.30E+OO 

3,39E+Ol 

1 44E+04 

4.50E-01 

4.20E-01 

2 OOE+OO 

2.30E+Ol 

2.90E+Ol 

4.85E+Oi 

2.03E+02 

1.60E+01 

Z.OOE+OO 

1.96E+Oi 

3.38E+Ol 

8.30E-01 

,.50E-02 

1.56E+03 

1.60E+Oi 

7.47E+03 

2.70E+00 

aximurr 

>ualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

MGiKG 3.39E+Ol Max 

MG/KG 1.44E+04 Max 

MGiKG 4.50E-01 Max 

MGiKG 4.20E-01 Max 

MGlKG 2.00E+OO Max 

MGiKG 230E+Oi Max 

MGiKG 2.90EcOi Max 

MGiKG 4.85E+Oi Max 

MGiKG 2.03E+OZ Max 

MGiKG 1.60E+Oi Max 

MGiKG Z.OOE+OO Max 

MGiKG 1.96E+Ol Max 

MGiKG 3.38E+Ol Max 

MGiKG 8.30E-01 Max 

MG/KG 1.50E-02 Max 

MG/KG 1.56E+03 Max 

MGiKG 160E+Ol Max 

MGIKG 7.47E+03 Max 

MG/KG 2.70E+OO Max 

W-Test (2) 

W--lest (4.2) 

W-Test (4.2) 

W-Test (4,2) 

W-Test (4,Z) 

W-Test (2) 

W-Test (2) 

W-Test (4,2) 

W-Test (4.2) 

W-Test (4,2) 

W-Test (4,2) 

W-Test (4,2) 

W-Test (4,2) 

W-Test (42) 

W-Test (4,2) 

W-Test (4,Z) 

W-Test (2) 

W-Test (4,2) 

W-Test (4,2) 

Central Tendency 

Medium Medium 

I I 

Medium 

EPC EPC EPC 

Vallle Statistic Rationale 

3.39E+Ol Max 

1.44E+04 Max 

4.50E-01 Max 

4.20E-01 Max 

2 OOE+OO Max 

2.30E+Oi Max 

2.90E+Ol Max 

4.85E+Ol Max 

2.03E+02 Max 

1.60E+Ol Max 

2.00E+OO Max 

1.96E+Oi Max 

3.38E+Oi Max 

D.30E-01 Max 

1.50E-02 Max 

1.56E+03 Max 

1.60E+Oi Max 

7 47E+03 Max 

2.70E+OO Max 

W-Test (2) 

W-Test (4,2) 

W-Test (4,2) 

W-Test (4.2) 

W-Test (4,2) 

W-Test (2) 

W-Test (2) 

W-Test (4,2) 

W-Test (4.2) 

W-l +t (4,2) 

W-lest (4,2) 

W-Test (4,2) 

W-Test (4,2] 

W-Test (4,2) 

W-Test (4,2] 

W-Test (4,2] 

W-Test (2) 

W-Test (4,2: 

W-Test (4,Z: 

Full siatistics for data included ln Appendix. 

For non-detects, 112 sample quantltation llmlt was used as a proxy concentration; for duplicate sample result?., the maximum value was used in the calculation. 

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration .Term, OSWER Directive 9285.7-081, May 1992, 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 



(1) Shapiro-Wilk W Test lndlcates data are log-normally distributed. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapra-Wilks W Test mdicates data are normally distributed. 

(4) Shapiro-Walks W Test Inconcluswe. Higher of normal or log-transformed value used for EPC 

Risk-Based Concentration Table, October 27, 1999, U.S. EPA Reg!on III, Jennifer Hubbard. 

Ambient air RBC (Cancer benchmark value = IE-06, adjusted H&0.1). 



Table 3 2 

Medium-Specific Exposure Paint Concentral~on Summary 

NAS Oceana SWMU 15 

Scenario Timeframe: CurrenUFuture 

Full statistics for data included in Appenil~x. 

For non-detects, 112 sample quantitation lkmlt was used as a proxy COnCentratiOn; for duplicate sample results, the maximum value was used m the c&xl&n. 

W. Test, Developed by Shapiro and Wlik, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, day ,992. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N), 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Lag-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

Maxlmur 

Qualifier 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC 

(3) Shapiro-Walks W Test lndlcafes data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive Higher of normal or log-transformed value used for EPC. 

Risk-Based Concentration Table, October 27, 1999, U.S. EPA Region Ill, Jennifer Hubbard. 

Ambient air RBC (Cancer benchmark value = IE-06, adjusted HQ=O.l). 



Table 3.3 

Medium-Specific Exposure Point Concentration Summary 

NAS Oceana - SWMU 15 

,l”rnl”“rn UGiL 1.98E+02 3.60E+OZ 5.85E+02 UGlL 5.85E+02 Max W-Test (2) 5.85E+OZ Max W-Test (2) 

arsenic UGiL 5.74E+OO 1.06t+ol 1.96E+Oi UGiL 1.96E+Ol Max W-Test (2) 1.96E+Ol Max W-Test (2) 

3enzene UGiL 5.64E+O2 ,.50E+03 3.44E+03 UGA 3.44E+03 Max W-Test (2) 3.44E+03 Max W-Test (2) 

&bon dlsulflde UGiL 3.21E+Ol 8.48E+Ol 1.94E+02 J UGlL 1.94E+02 Max W-Test (2) l.S4E+O2 Max W-Test (2) 

:hloroform UGiL 4.25E+Oi l.l9E+O2 2.78E+02 UGIL 2.78E+02 Max W-Test (2) 2.78E+02 Max W-Test (2) 

ithylbenzene UGlL 5.14E+Ol ,.19E+02 2.44E+02 J fJG/L 2.44E+02 Max W-Test (2) 2.44E+02 Max W-Test (2) 

ran UGiL 7.33E+03 122E+04 1 54Et04 UGiL 1.54E+04 Max W-Test (2) 1 54E+04 Max W-Test (2) 

llanganese UG/L 1.75E+02 3.00E+02 4.90E+02 UG/L 4 SOE+02 Max W-Test (2) 4.90E+02 Max W-Test (2) 

nethylene chloride UGlL 3.58E+Ol 9.46E+ol 2.16E+02 J UGiL 2.16E+02 Max W-Test (2) 2.16E+O2 Max W-Test (2) 

iaphthalene UGiL 7.50E+OO 1.49E+Ol 2 80E+ol UG/L 280E+Ol Max W-Test (2) 2.80E+Ol Max W-Test (2) 

-etrachloroethene UGiL 1.60E+Ol 4.32E+Ol 5.iOE+OO J UGiL 5.lOE+OO Max W-Test (2) 5 1 OE+OO Max W-Test (2) 

Full statistics for data included in Appendix. 

For non-detects, 112 sample quantitalion llmlt was used as a proxy ConCentraiion; for duplicate sample results, the maximum value was used in the cafc”t&on. 

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 92857.081, May ,992 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% “CL-T); 

Mean of Log-transformed Data (Mean-T): Mean of Normal Data (Mean-N). 

(1) Shapiro-Walk W Test indicates data are log-normally dlstrlbuted. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC 

(3) Shapiro-Wilks W Test indicates data are normally distnbuted. 

(4) Shapiro-Wilks W Test inconclusive. Higher of normal or log-transformed value used for EPC. 

RI&Based Concentration Table, October27, 1999, U.S. EPA Region III, Jennifer Hubbard. 

Ambient air RBC (Cancer benchmarkvalue = IE-06, adjusted HQ=O.l). 



II 
concern 1 ) 

ACe”aphthUW MGIKG 4.44EtOO 

Ai”min”m MGKG 1 .m!z+04 

Aroclo‘-1254 MGKG 1 27E-01 

A,Odoi-1260 MGKG 1 20E-01 

A‘Se”lC MGKG 1 .XE+OO 

BUlZO(~,~“ttlElCNl~ MGKG 2.14EtOO 

Benzo(a)pyrene MGKG 2.4E+00 

B~“ZO(b)fl”C’Mlth~“~ MGiKG 7.74E+OO 

B~“ZO(k)fl”OEl”thW2 MGKG 1 .I Et01 

Carbarole MGIKG ‘+ 

Chramlum MGKG ** 

D,benr(a,h)anthracene MGKG 3.14EtOO 

Dlbenrofuran MGKG ** 

Dieldrin MGKG ** 

Fl”Olene MGKG ,.27E+OP 

Indeno(l.2.3.cd)pyrene MGKG *.03E+OO 

h” MGKG 6 6iEi03 

N~pth~l~“~ MGKG “* 

‘surface and subsuriace soil comtxned. 

- 
I 

- 

8.75EiOO 

,.56Ei04 

3.80E~Ol 

3 SE-01 

1 .sE+oo 

5 00E+OO 

6.1 ,E+OO 

,.52E+01 

2.35E+O, 
** 

. . 

7.37E+00 
*. 

. . 

3.23Et02 

4.21E+OO 

7.81E+03 
. . 

- 

I 

c 

- 

3 39Et01 

1.44Et04 

‘MOE-01 

4.20E-01 

2.00Et00 

P.30E+O, 

2.90E+01 

4.85E+Ol 

9.87Et01 

2.00EtOO 

,.96E+ol 

3.3X+01 

8.30E-01 

1 SOE-02 

1.56Et03 

1.60Et01 

7.4E+03 

2.70E+00 - 

laxim”m 

3”ailtler 

Reasonable Maximum Exposure 

l--T-l-- b,G,KG O.O8E+Ol 95% UCL-1 W-Test (1) 
blG,KG ,.44E+04 Max 

WGKG 450E-01 Max 

UGiKG 4.20E-01 Max 

MGKG 2.00E+OO Max 

MGKG 230E+O, Max 

MG,KG 2.90E+01 Max 

MGKG ‘M5E+01 Max 

MGKG 9.87E+01 Max 

MGKG Z.O”E+OO Max” 

MGKG ,.96E+01 Max- 

MGKG 333Et01 Max 

MG/KG 8.30E-01 Ma” 

MGKG MOE-02 Max” 

MGKG 1.5+X+03 Max 

MGKG ,.60E+01 Max 

MGNG 7.47E+03 Max 

MGKG 2.70EiOO Max” 

- 

f 

- 

Centrai Tendency 

6.08Et01 95% “CL-T W-Test (1) 

,.44E+04 Max W-Test (2) 

4.50E-01 Max W-Test (2) 

4.POE-01 Max W-Test (2) 

2.00E+00 Max W-Test (2) 

2.30Et01 Max W-TM (2) 

2.90E+O, Max W-Test (2) 

4.85E+O, Max W-Test (2) 

9 WE+01 Max W-Test (2) 

P.OOE+OO Max” W-TM (5) 

1.96E+01 Max” W-Test (5) 

33E+01 Max W-Test (2) 

8 30E-01 Man” W-Test (5) 

,.50E-02 Max” W-Test (5) 

,.5E+03 Max W-Test (2) 

1.60Et01 Max w--rest (2) 

7.47E+03 Max W-Test (2) 

2.70E+00 Max”’ W-Test (5) 
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Medium Surface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from exposed soil 

Receptor Population: Industrial Worker 

CS Chemical Concentration in SolI 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

VI= Volatilization Factor for volatile constituenfs 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

- 
I 

1 

TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 15 al NAS Oceana 

Units 

w’kg 

mylm’l 

r&kg 

m?kg 

m”lhour 

hr/day 

days/year 

pi,* 

kg 

days 

days 

- 
I 

- 

RME 

Value 

see Table ---- 

see Table ---. 

1.32E+09 

talc 

0.83 

8 

250 

25 

70 

25,550 

9,125 

- 
I 

1 - 

RME 

Rationale/ 
Reference 

. . 

. 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA,1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

- 
1 

1 - 

CT 

Value 

see Table --- 

see Table . . . 

1 32E+09 

oak 

0.83 

4 

219 

5 

70 

25,550 

1,825 

CT 

Rationale/ 
Reference 

. 

._ 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA, 1993 

EPA, 1993 

EPA, 1991 

EPA, 1989 

EPA, 1989 

Intake EquatIoni 

Model Name 

hronic Daily Intake (CDI) (my/kg-day) = 

CAxINxETxEFxEDxl/BWxl/AT 

CA (mg/m”) = CS (1IFDC + I/VF) 

(1) Professional Judgemenl based on rna~ntenance activities that would occur 8 hrs per day for the RME and l/2 of a day for the CT. 

SOlWeS: 

EPA, 1989: Risk Assessment Guidance for Superiund. Vol.1: Human Health Evaluation Manual, Part A OERR. EPA/540/i-891002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Direcfiw g285.rj.03. 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure 

EPA, 1996: Soil Screening Guidance’ User’s Guide. OSWER. EPA/540/R-96/018. 

EPA, 1999: Region Ill Risk-Based Concentration Table. October 27. 1999 

Workbook: Tab4-SWMUlS.XLS 
Worksheet td’ TOOI 



TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 15 at NAS Oceana 

I== Exposure Rout 

Inhalation 

L 

Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point Emissions from exposed soil 

Receptor Population: Trespasser/Visitor 

Receptor Age: Adult 

kameter 

Code 

Parameter Definition 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

VF Volatilization Factor for volatile constituents 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N IAveraging Time (Non-Cancer) 

- 
1 

1 - 

Units 

wfkg 

mg/m” 

ma/kg 

ma/kg 

m’lhour 

hdday 

days/year 

YeaS 

kg 

days 

days 

I 

I - 

RME 

Value 

see Table .__- 

see Table ---- 

1.32Ec09 

talc 

0.83 

1.8 

52 

24 

70 

25,550 

8,760 

- 
II 

1 - 

RME 

Rationale/ 
Reference 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

(2) 
EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

- 
I 

1 - 
(I) Professional Judgement assuming trespasser would spend a maximum of 1.8 hours at the site 

(2) Professional Judgement assuming 1 day per week for 52 weeks per year for the RME and 112 the RME value for the CT. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Supplemental Guidance, Standard Default Exposure Factors, interim Final. oSWER Directive 9285,6.03, 

EPA, 1993. Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User’s Guide. OSWER. EPA/540/R-96/018. 

EPA, 1999: Region Ill Risk-Based Concentration Table. Octoba 27, 7999. 

01/08/2001 

see Table --. . . 

see Table --- . 

1.32E+09 EPA, 1996 

CdC EPA, 1996 

0.83 EPA, 1999 

1.8 (1) 

26 (2) 
9 EPA, 1993 

70 EPA, 1991 

25,550 EPA, 1989 

3,285 EPA, 1989 

- 
I 

C 

1 - 

Intake Equation/ 

Model Name 

:hronic Daily Intake (CDI) (mgikg.day) = 

CAxINxETxEFxEDx1/BWxl/AT 

CA (ms/m”) = CS (IIFDC + 1IVF)’ 

Workbook. Tab4-SWMUlS.XLS 
Worksheet: 145 



TABLE 4.6 

VALUES USED FOF, DAILY INTAKE CALCULATIONS 

SWMU 16 at NAS Oceana 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from exposed soil 

Receptor Population: Trespasser/Visitor 

Parameter Definition 

Chemical Concentration in Air 

Particulate Emissions Factor 

Volatilization Factor for volatile constituents 

Exposure Frequency 

CA (mg/m’) = CS (l/FDC + INF) 

Averaging Time (Cancer) 

(1) Professional Judgement assuming trespasser would spend a maximum of 1.8 hours at the Site. 

(2) Professional Judgement assuming I day per week for 62 weeks per year for the RME and 112 the RME value for the CT. 

(‘3) Body weight is average value for the 9 year old and 18 year old male body weight. 

so”rces: 

EPA, 1983: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPAI540/1-89/002. 

EPA, 1391: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual-Supplemental Quldance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9286.6.08 

EPA, 1333: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum EXpOsUre. 

EPA. 1996: Soil Screening Guidance: User’s Guide. OSWER. EPA/540/R-961018. 

EPA, 1937: Exposure Factors Handbook. EPAi600/P-95/002Fa. 

EPA, 1393. Region 111 Risk-Based Concentration Table. October 27, 1933. 

Workbook: Tab4mSWMU15 XLS 
Worksheet: 146 
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VALUES USED FOR DAILY INTAKE CALCULAT,ONS 

SWM” 15 at NAS oceana 

RME 

Rationale/ 

Reference 

EPA, ,992 

EPA, ,992 

EPA, ,992 

EPA, ,992 

EPA, ,992 

(1) 

EPA, 1997 

EPA, ,991 

EPA. ,991 

EPA, ,991 

EPA, ,989 

EPA, ,989 

- 

L - 

them spscillc CDI (InQikQ-day) = 

EPA, ,992 DAwent x SA x EF x ED x ,,BW x 1 AT 

Inorganics DAevent (mgicmaevent) = 

EPA, ,992 PCXCWXETXCFI~CFP 

EPA, ,992 PCxCWXETxCFIxCF2 

EPA, ,992 organic3 

EPA, ,992 
ETcl’ DAevent (mgicmil-evsnt) = 

(1) 2 x PC x cw x (Scjti((6 x t x ET,Li ,415)) 

x WI x cm 

EPA, ,997 

EPA, ,993 ET,? OAeve,,, (mg,cmZ-even,) = 

EPA, ,991 PC x CW x (ET/(l+8) + 2 x t x ((1 + SxB),(l+B); 

EPA, ,991 x cm x CF2 

EPA, ,989 x CF, x CFZ 

EPA, ,989 



TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 15 at NAS Oceana 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Columbia Aquifer - Water Vapors at 

Showerhead 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code V.&e Rationale/ Value Rationale/ Model Name 
Reference Reference 

Foster & Chrostowski Shower lnhalatlon 

Inhalation InhExp Inhalation Exposure per Shower mgikg-shower see Table ..-. see Table ---- Model for InhExp 

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration yeEN* 24 EPA, 1991 9 EPA, 1993 Chronic Daily Intake (GDI) @g/kg-day) = 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 InhExp x EFx ED x l/AT 

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989 

- 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPAI540/1-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

Workbook, Tab4_SWMU15.XLS 
Worksheet: 1414 

i 
?/ZOO1 



. . . . 

TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 15 at NAS Oceana 

Scenario Timeframe’ Future 

Medium: Groundwater 

Exposure Medium: Air 

Evposurs Point: Columbia Aquifer _ Volatilization from Water 

in Excavation Pit 

Receptor Population. Construction Worker 

tposure Routs Parameter Parameter Dehnltlon Units RME RME CT CT Intake Equation/ 

Code Value RatiOn&/ Value Rationale/ Model Name 
Reference Reference 

Inhalation CA Air concentration mg/“? see Table -- see Table -- Two-Film Volatilization Model for CA 

IN Inhalation Rate m’lhour 2.5 EPA, 1997 1.5 EPA, 1997 

Er Exposure Time hriday 8 (1) 4 (1) Chronic Daily Intake (CDI) (mg/kg-day) = 

EF Exposure Frequency days/year 250 EPA, 1991 234 EPA, 1993 

ED Exposure Duration YIXAE 1 EPA, 1991 1 (2) CAxINxETxEFxEDxl/BWxijAT 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (NowCancer) days 385 EPA. 1989 385 EPA, 1989 

(I) professional Judgement based on maintenance activities that would occur 8 hrs per day for the RME and l/Z of a day for the CT. 

(2) Not awlable. used RME value. 

SOWCl?S. 

EPA, 1989: Risk Assessment Quidance for Superfund. Vol.1: Human Health EValuatio” Manual, Part A. OERR. EPAf54011.891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Val.1: Human Health Evaluation Manual - Supplemenial Guidance, Standard Default Exposure Factors. Interim Final, DSWER Directive 9285.8.08, 

EPA, 1993. Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPAIBOOiP-95/002Fa. 

IN: Inhalation rates are based on values for the outdoor worker assuming heavy activity for the RME and modsrzte nctivity for the CT (page 5.24 of EPA, igg7) 

Workbook: Tab4_SWMUiS,XLS 
Worksheet. 1415 01/08/2001 
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Scenario Timeframe. Future 

Medium’ Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from exposed soil 

Receptor Population. Industrial Worker 

Receptor Age’ Adult 

:posure bull 

~- 

Inhalation 

- F I 

1 - 

.,:“. 

cs Chemical Concentration I” Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

VF Volatilization Factor for volatile constituents 

IN lnhalatiw Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

- 
I 

1 - 

TABLE 4.22 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 15 at NAS Oceana 

U”lts 

m&g 

mgim” 

m”/kg 

“?/kg 

ma/hour 

hdday 

days/year 

YW.E 

kg 

days 

days 

- 
[ 

1 - 

RME 

V&e 

see Table -... 

see Table .--. 

1.32E+09 

talc 

0.83 

8 

250 

25 

70 

25,550 

9,125 

- 
I 

1 - 

RME 

Rationale/ 
Reference 

. . 

. 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA,1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

CT 

Value 

see Table --- 

see Table --- 

1.32E+OS 

talc 

0.83 

4 

219 

5 

70 

25,550 

1,825 -II 

- 
1 

i - 

CT 

Rationale/ 
Reference 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA, 1993 

EPA., 1993 

EPA, 1991 

EPA, 1989 

EPA, 19.39 

- 
I 

C 

r - 

Intake Equatioti 

Model Name 

hronic Daily Intake (CDI) (mgikg-day) = 

CAxINxETxEFxEDx1/BWxl/AT 

CA (mg/m”) = CS (l/FDC + 1IVF) 

-- 

(1) Professional Judgement based on maintenance activities that would occur 8 hrs per day for the RME and l/2 of a day for the CT. 

SOWCeS 

EPA, 1989. Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPAI54011-89/002 

EPA, 1991. Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Dir&we 9265.6.03 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable MaxImum Exposure. 

EPA, 1996 Soil Screening Guidance: User’s Guide OSWER. EPA/540/R-96/018. 

EPA, 1999: Region III Risk-Based Concentration Table. October 27, 1999. 

Workbook: Tab4-SWMU15 XLS 
Worksheet: t02 q/2001 



TABLE 4.23 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 15 at NAS Oceana 

Receptor Population: TrespassedVisitor 

xpcsure Route Parameter Parameter Definition Ufllts RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Inhalation CS Chemical Concentration in Soil Wkg see Table . . . . . . see Table .-. . . Chronic Daily Intake (CDI) (mg/kg-day) = 

CA Chemical Concentration in Air ms/m” see Table -..- . . see Table -.- . . CAxINxETxEFxEDxliBWxliAT 

PEF Particulate Emissions Factor ma/kg 1.32E+09 EPA, 1996 1 32E+09 EPA, 1996 

VF Volatilization Factor for volatile constituents ma/kg talc EPA, 1996 talc EPA, 1996 

IN Inhalation Rate m’lhour 0.83 EPA, 1999 0.83 EPA, 1999 

ET Exposure Time hr/day 1.8 (1) 1.8 (1) CA (ms’rr?) = CS (l/FDC + 1IVF) 

EF Exposure Frequency days/year 52 (2) 26 (2) 
ED Exposure Duration pW3 24 EPA, 1991 9 EPA, 1993 

BW Body Weight kg 70 EPA, 1991 70 EPA. 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989 

(1) Professional Judgement assuming trespasser would spend a maximum of 1.8 hours at the site. 

(2) Professional Judgement assuming 1 day per week for 52 weeks per year for the RME and l/2 the RME value for the CT. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR EPA/540/1.89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vc1.t: Human Health Evaluation Manual. Supplemental Guidance, Standard Default Exposure Factors. interim Final, oSWER Directive 9285.8-03, 

EPA, 1993. Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1998: Soil Screening Guidance: User’s Guide. OSWER. EPAi540/R-9wOl.S 

EPA, 1999: Reglcn Ill Risk-Based Concentration Table. October 27, 1999. 

d 

Workbook: Tab4-SWMUIS XLS 
Worksheet: t423 01/08/2001 



TABLE 4.24 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 15 at NAS Ocaana 

Scenar~c TImeframe: Future 

Medium: Subsurface So11 

Exposure Medium: Air 

Exposure Point: Emissions from exposed soil 

Recepfor Population’ TrespasserNisitor 

Receptor Age: Adolescents 

Parameter Definition Intake Equation/ 

Chemical Concentration in Air 

Particulate Emissions Factor 

Volatlliration Factor for volatile ConStitUentS 

Inhalation Rate 

CA (mgim’) = CS (i/FDC + 1NF) 

Exposure Frequency 

‘18/200, 



TABLE 4.25 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 15 at NAS Oceana 

Scenario Timeframe: Future 

Medium: Subsurface Soil 

Exposure Medium. Air 

Exposure Point: Emissions from exposed soil 

Receptor Popula!ion: Resident 

Receptor Age: Adult 

‘ammeter Parameter Definition Units 

Code 

CS Chemical Concentration m Soil Wkg 

CA Chemical Concentration in Air myid 

PEF Particulate Emissions Factor kg/m” 

VF Volatilization Factor for volatile constituents m”/kg 

IN Inhalation Rate m”lhour 

ET Exposure Time hdday 

EF Exposure Frequency days/year 

ED Exposure Duration years 

BW Body Weight kg 

AT-C Averaging Time (Cancer) days 

AT-N IAveraging Time (Non-Cancer) days 

I 

I - 

RME 

Value 

see Table -.-. 

see Table .-_. 

132E+09 

CdC 

0.83 

24 

350 

24 

70 

25,550 

8,760 

- 
I 

1 - 

RME 

Rationale/ 
Reference 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

- 
I 

1 - 

CT 

Value 

see Table ..- 

see Table --- 

1.32E+09 

CdC 

0.83 

24 

219 

9 

70 

25,550 

3,285 

- 
I 

[ - 

CT 

Rationale/ 
Reference 

. . 

. 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA,1993 

EPA, 1993 

EPA, 1991 

EPA, 1989 

EPA, 1989 

- 
I 

C 

1 - 

Intake Equationi 

Model Name 

hronic Daily Intake (CDI) (mg/kg-day) = 

CAxINxETxEFxEDxl/EWxl/AT 

CA (m@m’) = CS (IIFDC + l/VF)~ 

(1) Professional Judgement conservatively assumed all day. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1.89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors tntedm Final, DSWER Dire,-tive 9285.8.03, 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Sal Screening Guidance: User’s Guide. OSWER. EPA/540/R-961018. 

EPA, 1999: Region Ill Risk-Based Concentration Table. October 27, 1999. 

Workbook: Tab4-SWMUlS.XLS 
Worksheet: 1425 01/08/2001 



Kposure Rout 

Inhalation 

Scenario T,meframe. Future 

M&urn: Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from exposed soil 

Receptor Population: Resident 

Receptor Age: Child - 
F I 

I - 

,r.. 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

VF Volatilization Factor for volatile ConstitUenlS 

IN Inhalation Rate 

El Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

1 - 
I 

I - 

TABLE 4 26 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 15 at NAS Oceana 

Units 

&kg 

mg/m” 

kgim“ 

&kg 

ma/hour 

hrlday 

days/year 

yt?Zl,* 

kg 

days 

days 

RME 

Value 

see Table I--. 

see Table ---- 

1.32E+09 

talc 

0.5 

24 

350 

6 

15 

25,550 

2,190 

- 
I 

I - 

RME 

Rationale/ 
Reference 

. . 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(2) 
EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

I 

i - 

CT 

Value 

see Table ... 

see Table --- 

1.32E+09 

talc 

0.5 

24 

219 

6 

15 

25,550 

2,190 
-- 

CT 

Rationale/ 
Reference 

. . 

. 

EPA, ,996 

EPA, 1996 

EPA, 1999 

(2) 

EPA, 1993 

(‘1 

EPA, 1991 

EPA, 1989 

1989 EPA, 

- 
I 

C 

1 - 

Intake Equatloni 

Model Name 

,hronic Daily Intake (CDI) (mgikg-day) = 

CAxINxETxEFxEDx1/BWxt/AT 

CA (ms/m”) = CS (l/FDC + IIVF) 

--- 

(1) Not available. used RMEvalue. 

(2) Professional Judgement consarvatlvely assumed all day. 

SOU,Cl%S’ 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002 

EPA, 1991, Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. lnterlm Final. OSWER Directive 9286.6.03 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User’s Guide. OSWER. EPA/540/R-96/018. 

EPA, 1999: Region Ill Risk-Based Concentration Table October 27, 1999. 

Workbook, Tab4_SWMU,S.XLS 
Worksheet. t4”* 

/ 
‘?OOl 



TABLE 4.27 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 15 at NAS Oceana 

Scenario TImeframe Future 

Medium: Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from exposed soil 

Receptor Population: Construction Worker 

[1ReceptorAge: Adult 

xposure Rout 

Inhalation 

- F I 

I - 

hrameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

VF Volatilization Factor for volatile constituents 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

- 
I 

1 - 

Units 

wk? 

mglm” 

kg/m3 

ml/kg 

m”ihour 

hr/day 

days/year 

years 

kg 

days 

days 

- 
I 
L 

i - 

RME 

Value 

ree Table --.- 

;ee Table ---- 

C.AC 

C.XlC 

2.5 

8 

250 

1 

70 

25,550 

366 

- 
I 

i - 

RME 

Rationale/ 
Reference 

. . 

(1) 

EPA, 1996 

EPA, 1997 

(1) 

EPA,1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

- 
1 

1 - 
(1) Professional Judgement based on maintenance activrtiee that would occur 8 hre per day for the RME and II2 of a day for the CT. 

(2) Not available, used RME value. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health EValuatiO” Manual, Part A. OERR. EPAi640~1.8g~Og2 

EPA, 1991. Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual-Supplemental Guidance, Standard Default ~xpoeure Factors, l”terim Finat, OSWER Directive 9266.6.03 

EPA, 1993: Superfund’s standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User’s Guide. OSWER. EPA/540/R-96/018. 

EPA, 1997. Exposure Factors Handbook. EPA/6COl~-95/002~a. 

Calc. (1): Calculated in Appendix--- Section Generation of Fugitive Dust Dunng Construction Activites. 

IN: Inhalation rates are based on values for the outdoor worker assuming heavy activity for the RME and moderate activity for the CT (page 5.24 of EPA, ,997). 

CT 

Value 

see Table --- 

see Table --- 

CelC 

CG3lC 

1.5 

4 

219 

1 

70 

25,550 

365 

- 
I 

1 - 

CT 

Rationale/ 
Reference 

. . 

. . 

(1) 

EPA, ,996 

EPA, 1997 

(1) 

EPA, ,993 

(2) 

EPA, 1991 

EPA, ,989 

EPA, 1989 

- 

1 
c 

1 - 

Intake Equation/ 

Model Name 

hronic Dally Intake (COI) (mg/kg-day) = 

CAXIN~ET~EF~ED~~/~~W~~/AT 

CA (mg/m”) = CS (l/FDC + l/vF) 

Workbook: Tab4-SWMUlS.XLS 
Worksheet: 1427 0110812001 
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TA. 1.2 

NON-CANCER TOXICITY DATA -- INHALATION 

NAS Oceana-SWMU 15 

Uncetialnty/Modifying 

N/A = Not Applicable ATSDR = Agency for Toxic Substances and Disease Registry 

(1) For chemicals that have Inhalation RiCs, Inhalation RE x 0.286 = Adjusted Inhalation RfD IRIS = Integrated Risk Information System 

(2) For IRIS ~alucs, provide the date IRIS was searched. HEAST= Health Effects Assessment Summary Tables 

For HEAST values, provide the date of HEAST. HEASTP) = Health Effects Assessment Summary Tables, Alternate Methods 

For NCEA values, provide the date of the article provided by NCEA. HEAST(4)= Health Effects Assessment Summary Tables, Withdrawn 

- NCEA = National Center for Enwonmental Assessment 

01/08/2001 



TABLE 6.1 

CANCER TOXICITY DATA -- ORAUDERMAL 

NAS Oceana-SWMU 15 

Oral to Dermal 

lancer Slope Factor (1) 

N/A-Not available 

lRlS = Integrated Risk InformatIon System 

HEAST~ Health Effects Assessment Summary Tables 

EPA Carcinogen Group: 

A - Human carcinogen 

Bl . Probable human carcinogen indicates that limited human data are available 

I32 - Probable human carcinogen. Indicates sufficient evidence in anrnals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D Not classifiable as a human carcinogen 

E Evidence of noncarcinogenicity 

(1) Provide equauon for derivation in text. Source is EPA Region III fax from Linda Watson dated 06/23/97. 

(2) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

! 0110812001 
9:03 AM 

Tabt%?MUlS.xls 
yLE61 



TABLE 62 

CANCER TOXICITY DATA -- INHALATION 

NAS Oceana-SWMU 15 

inhalation Cancer 

Cancer Guidance 

ECAO = Memo from ECAO to Edward Hanlon, Region 5 EPA, June 8, 1993 

N/A = Not Available 

(1) Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor = 

70kg x 1/20m3/day x 1000uglmg 

(2) For IRIS values, provide the date IRIS was searched. 

For RBC values, provide the date of last change in the Tables. 

A - Human carcinogen 

Bt - Probable human carcinogen - indicates that limited human data are avariable 

B2 - Probable human carcinogen -indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C . Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

01/08/2001 
9:03 AM PagePof2 

filename:TabGSMU15.xIs 
sheetname:TABLE62 



TABLE 7 1am.E 

CALC”LAT,ON OF NON-CANCER HAZARDS 
REASONABLEMAXlM”MEXPOS”RE 

NAS Oceana.SWM” 15 



\ 

TABLE 7 lb RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

- 
I 

- 
I 

- 

mo/ko 

moiko 

m@/ko 

moik@ 

mo/ko 

mo/ko 

moA0 

w/k0 

mo@ 

moiko 

mo/ko 

mo/ko 

moR@ 

moiko 

moiko 

Wkg 

moW 

molko 

m@/ko 

- 
I 

- 

- 
1 

- 

Route 

EPC 

Units 

--Kg- 

mglm” 

mgim” 

rnQ/rn3 

mgim’ 

mgim3 

mg/d 

mg/m3 

mgim3 

mgim” 

mglm’ 

mgimg 

mglm’ 

mgim3 

mgim’ 

mgim’ 

mg/m3 

mglm’ 

“lghl” 

- 
I 

- 

- (1 I 

iiT 

Intake 

wn-Cancel 

lhts 

- 
“WQ-day 

mQ/kQ-day 

mg/!q&y 

mgikg-day 

mg/kQ-day 

“IQRQ-day 

m@lkQ-day 

mgikg-day 

mQ/kg-day 

“IOk@-day 

mgikg-day 

“IQ/k@-day 

“IQikQ-day 

mgikg-day 

mgikQ&y 

mQ/kQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

- 
azard Ind 

- 
N/A 

l.OE-03 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

XOE-05 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

O.OE-04 

- 
4cross A 

- 
I 

K 

- 
mQ/kQ-day 

mg/kg-day 

",Q,kg-day 

mQ/kg-day 

mgikg-day 

mgmday 

mgikg-day 

“IQkQ-day 

mQik@-day 

mQikQ&y 

mQ/kQ-day 

mQikQ-day 

lIlgikQ&y 

mg!ig-day 

mQ/kg-day 

mgikQ-day 

mgikg-day 

mQ/kg-day 

mg/!i*-day 

ixposure 

- 

c 

I 

7% 

- 
NIA 

3 5E-03 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

LOE-04 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

3 IS-03 

- 
utes/Path 

- 
N/A 

mold 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

mgim’ 

N/A 

NIA 

NIA 

NIL! 

NIA 

NIA 

mg/m3 

- 
IS 

- 
I 

15 

- 
NIA 

7 IE-04 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

3 2E-05 

NIA 

NIA 

NIA 

N/A 

NJ.4 

NIA 

1 SE-07 

7 4E-04 
- 

7 ‘lE.04 
- 

:,, 

“. 

r 



TABLE 7 2a RME 

CALC”LATlON OF NON-CANCER HAZARDS 

REASONABLEMAXlM”M EXPOSURE 

NAS Oceana-SWM” 75 

- 
mow 

moiko 
who 
w% 
mg/kg 
“sib 
mwks 
“mo 
“g/k0 
mob 
mg/kg 
msiks 
ma/k0 
“g/k0 
mo% 
mm 
mWb 
“WkY 
mm0 

-- 

- 
mWk0 
msiko 
mwkg 
mm 
msiko 
mg/ko 
“WkO 
moiko 
w% 
mdko 
mgiks 
Wko 
mwko 
mtiko 
mg/Q 
mgiko 
“g/k0 
“g/k0 
mg/ko 

mwks 
mg/Q 
mWb2 
mom 
mw4 
mojko 
m2.W 
mom 
mwko 
mW& 
mm0 
mwko 
“s/k0 
“g/k0 
mm0 
mgiko 
maiko 
“g/k0 
mgikg 

-- 

Relemnce 

oocentratlo 

- 
N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

NM 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

WA 

N/A 

NM 

NIA 

NIA 

NIA 

WA 

N/A 

N/A 

NM 

N/A 

NIA 

WA 

NIA 

N/A 

N/A 

77JizEi 



_sJ 
TAB;, 7.ZbRME 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXiMUM EXPOSURE 

NAS Oceana-SWMLI 15 

- 
I 

I - 

- 

I 

- 

- 
2.57E-06 

,.09E-05 

3,41E-to 

3.18E-10 

1 SE-09 

1.7.608 

2 20E-08 

3 68E-08 

,.54E-07 

l.ZlE-08 

1 SE-09 

1 ‘l&08 

2.56E-08 

6 YE-10 

114E-11 

1.16E-06 

WIE-08 

5.66E-06 

2 05E-09 

- 
I 

-I- - 

- 
mgim’ 

mg/m’ 

mg/m’ 

mgim3 

mg/m3 

mgim3 

mgid 

mgim’ 

mglm3 

mgim’ 

mglm’ 

mQ/m= 

mglm’ 

mgim’ 

mg/m3 

mgim’ 

mgid 

mgim” 

mg/d 

- 
1 

- 

- 
mgikQ&y 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“lQlkQ4Z.y 

mgikg-day 

mgikg-day 

mg/kg-day 

mgRg-day 

mgikg-day 

WikQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgkg-day 

mgikg-day 

mgjkg-day 

- 
szard Ind 

- 
0 
I 

0 

mgikg-day 

mgfkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

Fllgihg-daY 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgclcg-day 

mgikg-day 

ixposure 

- 

c 

I 

7% 

- 
NIA 

3 5E-03 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

1 OE-04 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

3.1 E-03 

- 
‘U&Path 

- 
N/A 

mgim3 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

mghl” 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

mgim” 

- 
,S 

- 
I 

lL 

- 
NIA 

3 x-05 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

1 35-06 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

6.QE-09 

3.5E-05 
- 

3 E-05 
- 

,)i 

,. 





TABLE 7.3 RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONASLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Mdi”“l Mdl”“l 

EPC EPC 

Value ““its 

l&%flO” ACe”aphthe”e 3,39E+01 Wkg 2.57B08 mgim’ R l.lE-10 mglkg-day N/A mg/kg-day N/A NIA N/A 

Aluminum ,.4‘E+04 *g/kg 1.09E-05 mg/m3 R 4.6E-08 *g/kg-day ,.OE-03 *g/!@ay 3.5E-03 mgim’ 4.6E-05 

ArOClor-,254 4 50E-0, mm 341E-10 mglm’ R WE-12 mgikg-day N/A mgikgday N/A N/A N/A 

Aroclor-,PBO 4,20E-0, *@kg 3 IBE- mgim* R 1 3E-IP mgikg-day N/A mgikg-day NIA NIA N/A 

Arsenic 2 OOE+OO mm! 1 %E-09 mgim’ R 6.3E.12 mgRg-day NIP. mgikg-day N/A NIA N/A 

Be”zo(a)anthracene 2 30E+01 *?A! 1 70508 mgim’ R ,.3E-1, mgikg-day NIA mgk@ly NIA NIA NIA 

S~“Z’J@)pyE”~ 2.90E+01 mm XOE-08 mgim3 R QE-1, mgikg-day NIA mgikg-day N/A NIA NIA 

Be”ra(b)fl”ora”thene 4.85E+01 *g/b 3 68608 mgim* R 1 E-10 mg/kg-day N/A mgikg-day NIA NIA NIA 

Be”za,g.h,l)peryle”e *.03E+02 mm 1.5‘507 mgim3 R ME-10 mglkg-day NIA mgikg-day NIA NIA NIA 

Benzo(k)tl”oraothene ,.60E+ol *gW l.Z,E-08 mglm’ R S.lE-l, mgi!q&y NIA *g/kg-day NIA NIA NIA 

cark4zoie 2.00E+oo *gW 1 52E-09 mgim’ R 6 E-12 mgikg-day N/A mgikg-day NIA NIA NIA 

ChRl*i”* 1,96E+O, w!M 1.48E-08 mgim’ R 6 E-1 1 mglkgg-day 3 OE-05 mgikg-day 1 OE-04 mgim’ 2.1 E-06 

olbenl(a,“)a”thrace”e 3 38Et0, *@kg 2 56E-08 *g/m’ R ,.lE-10 mgRg-day N/A mgikg-day NIA N/A NI.4 

Dibenrof”r.3” 8 30E-01 Wkg 6.298-10 mgim” R 2 6E-12 mgikg-day N/A mgikgday NIA N/A N/A 

Dleldnn 1 50E-02 *gQ 1 ,4E-ll mglm3 R 4.7E-14 mgikg-day NIA mgikg-day NIA NIA NIA 

FlUOlene 1 56Et03 “Wkg ,.,8E-06 mgim3 R 4 QE-09 mgikg-day NIA mgikg-day N/A NIA NIA 

inde”o(l.*.3-cd,pyrene 1,60E+Ol *gM 1.2, E-06 mgim’ R 5.lE-11 mg/kg-day NIA *g/kg-day NIA NIA N/A 
IlO” ,.‘VE+03 *@kg 5 66E-06 mg/m3 R 2.‘lE-08 mgikg-day NIA mgikg-day N/A NIA NIA 
Napthalene 2 TOE+00 *gh 2 05509 mg/m3 R 8.5E-12 mgikg-day 9 OE-04 mgikg-day 3 1 E-03 mgim3 9 509 

(TOt.4, 4 8E-05 



TABLE 7.4 RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 



TABLE 7.5 WE 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE WWMUM EXPOSVRE 

NAS Oceana-SWMU 15 

I I I 

, , I I 

Total Hazard Index Across All Exposure 

concentration concentration 
/ “nits / Q”O’le”’ 11 

outes/Pathways 



TABLE 7.6a RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NM oceana-SWMU 15 

- 
mgikg-day 

mgikg-day 

mgitg&y 

mgi!w%y 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-clay 

mglig-day 

mgikg-day 

mgkg-day 

mgikg-day 

*g/kg-day 

“Qik-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgng-day 

mgtig-day 

mgikg-day 

mgkg-day 

- 
zard lnde 

2.7E-01 

2.9E-04 

3 OE-03 

8 OE-02 

WE-02 

9 2E-02 

6 OE-o* 

7 OE-03 

4.SE-02 

ME-02 

l.OE-02 

kross P 

mgi!ig-day 

“l!#g-day 

mgikg-day 

IllgiLg-day 

m!#g-day 

mgikg-day 

mgikg-day 

mgkg-day 

mgkg-day 

mgikg-day 

mgitg-day 

ixposurF 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

WA 

N/A 

NIA 

NIA 

NIA 

- 
outes/Pai 

-xx-- 

NIA 

NIA 

NIA 

WA 

MA 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NI.4 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

- 
El)JS 



TABLE 7 6b RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 16 

Medium mute 

EPC EPC 

““IS “he 

I 

/alI 1 N/A 

- 
1 

I - 

mute 

EPC 

umts 

mgikghhower 

mgikgishower 

mglkgishowar 

mgfkgishawer 

mgikglshower 

mgikgishowsr 

mg/kg/shower 

mgikglshower 

mgikgishower 

mgikglshower 

m&!/shower 

- 
s < 

I - 
Total t !ard Index Across A ii7 

m!$!ig-day NIA 

mg/kg-day WE-03 

mg/k~da* 7.OE-01 

mgkg-day 3 OE-04 

mgikg-day 1.OE+ml 

mglkg-day NI.4 

mgikg-day 4 9E-05 

mgikg-day 3.OE+00 

mglig-day S.lE-03 

mgikg-day N/A 

- 

R&E”, 

mcentra 

Units 

mgim3 

N/A 

mglm’ 

mgh? 

mgim” 

mgim3 

WA 

mg/m3 

mglm’ 

mgim” 

N/A 

Hazard 

Quotisnt 

- 
NIA 

WA 

9.9EtOi 

5.9E-02 

WE+02 

‘LOE-02 

NIA 

NIA 

8 6E-03 

17E+cl0 

1 6E-03 

Z.ZE+OZ 
- 
2 2E+02 

- 



Chemical 

of Potential 

CO”CC?,” 

Aluminum 

Arsenic 

Benzene 

Carbon disulflde 

Chloroform 

Ethylbenzene 

IrOn 

Manganese 

Methylene chlonde 

Naphthalene 

Tetrachloroethene 

- 

- 

Table 7.6~ RME 

Calculation of DAevent (Adult) 

NAS Oceana-SWMU 15 

Medium 

EPC 

V&l? 

5.65E+OZ 

1 96E+Ol 

3.44E+03 

1.94E+02 

2.76E+02 

2.44E+02 

,.54E+04 

4.90E+02 

2.16E+O2 

2.80E+Oi 

5.10Et00 

Inorganics: DAevent (mgIcm2event) = 

PCxCWxETxCFlxCF2 (eqi) 

Organics: DAevent (mgfcmPevent) = 

ET&: DAevent (mg/cmZ-event) = 

2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) 

x CFI x CF2 (eq 2) 

ET>? DAevent (mg/cmZ-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) 

x CFI x CF2 (eq 3) 

Permeability 

constant 

(PC)’ 

1 .OOE-03 

1 .OOE-03 

Z.lOE-02 

2.40E-02 

6.90E-03 

7.40E-02 

1 .OOE-03 

1 .OOE-03 

4.50E-03 

6.90E-02 

4.60E-02 

- 

I - 

Lag 
Time 

(D2 

N/A 

N/A 

2.60E-01 

2.70E.01 

4.70E-01 

3.90E-01 

N/A 

N/A 

2.9OE-01 

5 30E-01 

9.00E-01 

- 

= - 

Duration 

of 

Event 

(fzr) 

0.2 
0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

- 

- 

DAevent 

1.17E-07 

3.92E-09 

4.56E-05 

2.99E-06 

2.86E-06 

2.07E-05 

3.06E-06 

9.80E-08 

6.47E-07 

3.05E-06 

6.56E-07 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and ApplwJvxx 

ORD, EPPJ600/8-91/001B. Default value of 0 001 cm/hour used for lnorganlcs without published values. 

N/A-not applicable. 



Table 7.6d RN,, 
Inhalation Exposure Concentrations from Fostea .rld Chrostowski Shower Mode 

NAS Oceana - SWMU 15 

Variables Units Exposure Assumptions Source 
Kg(VOC) = gas-film mass transfer coefficient cmihr Solved by Eq 1 NA 
KI(VOC) = liquid-film mass transfer coefficient cmlhr Solved by Eq 2 NA 
KL = overall mass transfer coefficient cm/hr Solved by Eq 3 NA 
Kal = adwted overall mass transfer coeff. cmfhr Solved by Eq 4 NA 
TI = Cal ration temp. of water K (ZOC +273) 293 F&C 
Ts = Shuwer water temperature k (4%) 318 F&C 
Us = water viscosity at Ts centipoise 0.596 F&C 
VI = water viscosity at TI CP 1.002 F&C 
Cwd = cont. leaving droplets after tlms sdt ug/i Solved by Eq 5 NA 
sdt = shower droplet drop time set 2 F&C 
d = shower droplet diameter mm 1 F&C 
FR = shower water flow rate I/min 20 F&C 
SV = shower room air volume m’ 3 F&C 

S = indoor VOC generation rate uglm3-min Solved by Eq 6 NA 
VR = ventilation rate limin 13.81SEPA, ,991 
SW = body weight kg 701SEPA. ,991 
Ds = duration of shower ml” 12ISEPA. ,989 
Dt = total duration m shower room min 15 
R = air exchange rate rnln-’ 0.0083 F&C 

Ca = indoor air concentration of VOCs ug/m3 Solved by Eq 7 NA 
Elnh = inhalation exposure per shows mgikglshower Solved by Eq 6 NA 

Equation 1 Kg(VOC) = 3000 + (16 / HH)05 

Equation 2. KI(VOC) = 20 ’ (44 / HH)” 
Equation 3 KL= ((1 i KI(VOC)) + (0.024 i (Kg (VOC) * H)))’ 
Equatior. 4: Kal = (KL * (((TI * Us) / (Ts * lJl))-)) 
Equabor, 5 Cwd = (Cwo * (l-EXP((-I ’ Kal * sdt)/(60 * d)))) 
Equation 6 S= (Cwd * FR / SV) 
Equation 7. see time series example an Table I-GW-5 
Equation 8. Einh = If t>Ds WR * S) / (BW * R * 1000000)) * 

((OS + (EXP(-R ’ Dt) / R)-(EXP(R ’ 
(OS - Dt))) I R))) 

Henry’s Law Constant from USEPA’s Superfund Public Health Evalualm Manual USEPAi540~1.86/060, October 1 g&j 

USEPA. 1989 RlSk ASSeSSment Guidance lor S”pe*“nd “0l.l HUmI” Health Evaluation Man”al Inlenin Final OSWER Di,&ve g2*5,&03, 

USEPA. 1991 Risk Assemm Gbme for Suwfund VoI 1 Human Heaw Evaluatm Manual. suppmenm Guidance, stanam ~.ddt ~~~~~~~~ ~~~~~~~ lOgerim plnal OSWER Direc,,ve 9285 6.03 
F&C Foster, s A and P c ChrOStoWSkl 1987 ~“haiatlon Exposures LO “alawe orgmc Caniaminants I” the Shower. CF.Clement ASSOC,.tGS, ,“C “gashinyton, D c, 



TASLE 7.b RME 

Cr,,.CU,.AT,ON OF NON-CANCER HAZARDS 
REASONASLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU 15 



II Chemical 

01 Potential 

Carbon disulfide 

Methylene chloride 

Tetrachloroethene 

- 

- 

Medium 

EPC 

Value 

5.85E+OZ 

1.96E+Ol 

3 44E+03 

1.94E+02 

2.78E+02 

2.44E+OZ 

1.54E+04 

4,90E+02 

2.16E+02 

2 80E+Ol 

5.iOE+OO 

Table 7 7b RME 

Calculation of DAevent (Child) 

NAS Oceana-SWMU 15 

L - 

Inorganics: DAevent (mg/cmZ-ev%nt) = 

PCxCWxETxCFIxCF2 (eqi) 

Organics: DAevent (mgIcm2-went) = 

ET<\*: DAevent (mg/cm2-event) = 

2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) 

x CFI x CF2 (eq 2) 

ET>? DAevent (mg/cmZ-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3x6)/(1+6)) 

x CFI x CF2 (eq 3) 

Permeability Lag 
Constant Time 

(PC)’ N2 

1 OOE-03 

1 .OOE-03 

2.lOE-02 

2.40E-02 

8.90E-03 

7.40E-02 

1 .OOE-03 

1 .OOE-03 

4.50E-03 

6.90E-02 

4.80E-02 

N/A 

N/A 

2.60E-01 

2.70E-01 

4.70E.01 

3.90E01 

N/A 

N/A 

2.90E-01 

5.30E-01 

9.00501 

- 

- 

- 

: - 

Duration 

Of 

Event 

(ET) 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0 33 

- 

~ - 

DAevent 

1.93E-07 

6.47E-09 

5.86E.05 

3.84E-06 

3.18E-06 

2.28E-05 

5.08E-06 

1.62E-07 

8.31 E-07 

3.26E-06 

6.82E-07 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. 

OAD, EPAf600/8-9110018. Default value of 0.001 cm/hour used for inorganlcs without published values. 

N/A not appllcabls. 



TABLE ,.*a RME 
CALC”LAT,ON OF NON-CANCER HAZARDS 

REASONABLE MAXhlUM EXPOSURE 

NAS oceana-SWM” 15 

- 

! 
c 

I - 

- 
I 

- 
1 

i - 

werence 

“Ill& 

6 85E+02 

1 96&O, 

3 ‘ME+03 

, SE+02 

2.78Et02 

mgkg-day 

mglmg-day 

mgikg-day 

mghtg-day 

mgikg-day 

mg!ig-day 

nlQikQ-day 

mgi!@ay 

mgikg-day 

mgikg-day 

mgikg-day 

- 
!ard lnde 

NI.4 

NM 

NIA 

NIA 

WA 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

avs 



Table 7.8bRME 

Calculation of DAevent (Adult) 

NAS Oceana-SWMU 15 

of Potential 

Carbon disulflde 

Methylene chloride 

Tetrachloroethene 

- 
I 

I - 

Medium 

EPC 

ValUe 

5.85E+OZ 

1.96E+Ol 

3.44E+03 

1.94E+OZ 

278E+O2 

2.44E+O2 

1.54E+04 

4.90E+O2 

2.16E+02 

2.80E+Ol 

5.10E+OO 

Medium 

EPC 

Units 

Inorganics: DAevent (mglcm2-event) I 

PCxCWxETxCFIxCF2 (eql) 

Organics: DAevent (mglcm2event) = 

ETd’: DAevent (mg/cm2-event) = 

2 x PC x CW x (sqti((6 x t x ET)/3.1415)) 

x CFl x CF2 (eq 2) 

ET% DAevent (mglcm2went) = 

PC x CW x ( ET/(I+B) + 2 x t x ((1 + 3xB)/(l+B)) 

x CFl x CF2 (eq 3) 

Permeability 

constant 

(PC)’ 

1 .OOE-03 

1 OOE-03 

2.lOE-02 

2.40E-02 

8.90E-03 

7.40E-02 

1 .OOE-03 

1 .OOE-03 

4.50E-03 

6.90E-02 

4.80E-02 

- 

- 

LW 
Time 

(V 

N/A 

N/A 

2.60E.01 

2.70E-01 

4.70E-01 

3.90E-01 

N/A 

N/A 

290E-01 

5.30E-01 

9.00E-01 

- 

= - 

Duration 

of 

Event 

(ET) 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

- 

- 

DAevent 

4.68E-06 

I .57E-07 

6.10E-04 

3.92E-05 

2 2OE-05 

1.44E.04 

1 .P3E-04 

3.92E-06 

8.33E-06 

1.56E-05 

2.18E-06 

Permeability constants from EPA 1992, Dermal Exposure Assessmen? Principals and Applications. 

OAD. EPA/600/8-91lOOlB. Default value Of 0.001 cmlhourused far lnorganics without published values. 

N/A - not applicable. 



mute 
EPC 
“dW 

- 
NIA 
NIA 

6.738-02 
3.83E-03 
4 86E-03 
4.42E-03 

N/A 
NIA 

4 08E-03 
4 86E-04 
8 30E-05 

TABLE 7.m RME 

CALCULATV,,. OF NON-CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU 15 

mgim3 R 

mgim’ R 

mgim? R 

mg/m3 R 

mgim’ R 

mg/m3 R 

I 

mgim” R 

mg/m3 R 

mgim’ R 

mgim’ R 

mglm’ R 

-- 

- ‘1 (1 I 

I Ha 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgkg-day 

mgitg-day 

mg/!ig-day 

mgkg-day 

IYlQikg-d~y 

mgikg-day 

mgikg-day 

- 
zard lnde 

mgikg-day 

mgkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

- 
Exposure 

mg/m’ 

NIA 

mgim’ 

mgim” 

mgim’ 

mgim’ 

NIA 

mgim 

mgim3 

mgim’ 

NIA 



Tabl J RME 
inhalation of Volatiles from troundwater During Construction 

Inhalation Exposure Concentrations Calculated Using a Two-Film Volatilization Model 
Future Constructlon Worker Senario 

NAS Oceana - SWMU 15 
Chemical CW MW KH 4 ‘% K” ER ERa Ca 

@g/L) (mollgram) (unitless) (cmlhr) (cm/h,) (cm/h,) (mglhr) (g/%x-m’) (mg/m3) 
Aluminum 585 N/A N/A NIA N/A N/A N/A N/A N/A 

Carbon dwlfide 

Methylene chloride 

3444 
194 
278 

244.1 
15400 
490 
216 
28 
5.1 

N/A N/A N/A N/A N/A N/A NIA N/A 
76 2.28E-01 3.52E+OO 2.13Et03 3.5OE+OO 1.20E+04 1.24E-06 6.73E-02 
76 1.24E+OO 3.54E+OO 2.15EcO3 3.54E+OO 6.87Ec02 7.06E-08 3.83E-03 
119 1.5OE-01 3.17E+OO 1.92E+03 3.13E+OO 8.71E+02 &96E-08 4.86E-03 
106 3.23E-01 3.26EtOO 1.98E+03 3.24E+OO 7.92E+OZ 6.15E-08 4.42E-03 
N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 
85 8.98E-02 3.45E+OO 2.09E+03 3.38EcOO 7.31 E+02 7.52E-08 4.08E-03 

126 1.98E+02 3.1 iE~30 I .89E+O3 3.11E+OO 6.71E+Ol 8.96E-09 4.86E-04 
166 7.54E-01 2.92E+OO 1.77E+03 2.91 E+OO 1.48E+Ol 1.53E-09 8.30E-05 

Equations 
Equation 1 

Equation 2 

Equation 3 

Equation 4 
Equation 5 

Kv= 1/(1/k, + lIKH”K,) 

k, = 700(1 E/MW)‘% 

k, = (32/MW)“4Ka’ 

ER = Kv * Cw * UlOOO cm3 * mgilOO0 pg 
ERa = ER * g/l000 mg * hrl60 min * mini60 set * 1/A 

Variables 
Cw = groundwater concentration 
MW = molecular weight 
KH - Henry’s Law Constant 
Kv = volatilization rate 
k, = gas phase transfer coefficient 
k, = liquid phase transfer coefficient 
V = wind speed 
Ka’ = aeration rate 
ER = emission rate 

A = area of excavation (utility ditch) 

Era = area emission rate 

Units Exposure Assumptions 
Q-Kim them-specific 
(mol/gram) them-specific 
(unItless) chewspecific 
(cm/h,) Solved by Eq 1 
(cm/h,) Solved by Eq 2 
(cmlhr) Solved by Eq 3 
(m/s) 4.4 
(cm/h,) 0.0633 
PWW Solved by Eq 4 

(m*) 2,700 
(g&c-m’) Solved bv Ea 5 I 

Ca = air concentration (mdm3) Solved using SCREEN3 model 
Note: aeration rate based on aeration rate for small pond (O.l/day) multiplied by depth of water 

in excavation (l/2 fi) 



TABLE 7.9.9 RME 

CALC"LAT,ONOFNON-CANCERHAZARDS 

REASONASLEMAXIMUMEXPOSURE 

NAS Oceana-SWM" 15 

Medium 

EPC 

Units 

- 
mQ/kQ 

mDwl 

m&7 

WfkQ 

mDkI 

w& 

mDfk9 

mQ/kD 

Wkg 

mD/kQ 

mQ/kQ 

mQ/kQ 

wh 

"WQ 

WfkQ 

mQ/kQ 

mQ/kQ 

mQ/kD 

_I 

- 

wfig 

mQ/kD 

mQ/kD 

mgk7 

mQ/kQ 

"JQikD 

mD/kD 

mDkQ 

mg/kD 

mD/kD 

mD/kQ 

WkQ 

mDikg 

mQh 

mDik9 

mD/kQ 

W/kQ 

W% 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,a’ 

) 

- 
mQikg-day 

mg/kg-day 

,"QikQ-day 

",Q,kQ-day 

"7gikQ-day 

mQikg-day 

"IQikD-day 

"?Q/kQ-day 

IllQikg-d~y 

mgikg-day 

mgikg-day 

mD,kQ-day 

"IQlkQ-day 

"IQikQ-dE+ 

*Q/kg-day 

mgikg-day 

,"QikQ-day 

r"Q,kg-day 

"IQ/kg-day 

"lQihQ&y 

"IQikQ-day 

"IQ/kg-day 

mg,kQg-day 

mgikg-day 

mgikg-day 

mQikD-day 

",Qlkg-day 

mQ,kg-day 

mQikQ-day 

"IQikg-day 

mQik*day 

mQ,kQ-day 

"7QikQ-day 

",Q/kQ-day 

mgikg-day 

mQikg-day 

,"gikQ-day 

"?QikQ-day 

mQikQ-day 

"?QlkQ-day 

"?DikQ-day 

mgikg-day 

"@Q-day 

"IQ/kg-day 

mgikg-day 

"?Qikg-day 

"7QikQ-day 

mgikQ-day 

mgikg-day 

"IQikQ-day 

"IQikg-day 

"IQikQ-day 

‘"g/kg-day 

mQikg-day 

*g/kg-day 

"IQikQ-day 

mQ/kQ-day 

mQikg-day 

l"Q/kQ-day 

"JQikQ-day 

- 

R&E”CB 

:o”ce”frafio” 

““its 

NIA 

NIA 

NIA 

NIA 

WA 

NIA 

NIA 

NIA 

NIA 

NIA 

NI.4 

NIA 

NIA 

NI.4 

N/A 

NIA 

NIA 

NIA 

--. 
NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

NI.4 

NIA 

NIA 

NIA 



CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-SWMU 15 

Cnemical 

Of Potenrlal 

concern 

P&d”“? 

EPC 

U”l& 

Route 

EPC 

Value 

Route 

EPC 

““its 

Dlbenzaturan 6 30E-0, mgb 8.30E-01 v/kg M 1 5E-06 “?Qikg-day 2.8B02 “IQ/kg-day N/A NI.4 5.4E-05 

oieldrin 1 50E-02 mDfk9 1 50E-02 w& M 2.7E-08 “IQ/kg-day 2 5s.05 mQikQ-day N/A NIA 1 ,E-03 

Fl"OE"~ 1 56E+03 rnDkD 1 5fxt03 mg/kD M 2.8G03 mgfkg-day ME-02 mgikQ-day i-U.4 NIA 1 OE .I, 

I”*e”o(l,2.3-cd,pyrene 160E+O, mQ/kQ 1.60Et01 WkD M * 9E-05 mgikg-day NIA “IQikg-day N/A NIA NIA 

lb” 7 47E+03 mQ/kQ 7.47E+03 mQ/kD M 1 4E-03 mQ/k@day 6 OE-02 mgikg-day NIA NIA * 3E-02 _ 

NElpitl&+“e 270E+OO mD/kQ 2 mE+oo “WQ M 4.9~.06 “IgikQ-day t 6E-02 mQikg-day NIA NIA 3.,E-04 . . 

(Total, 

*s”titlce and SubsurN ice SOlI Combined 

(1) Speafy Medium-Speciftc (Ml or Route-Specific (R) EPC selected for hazard calculation. 

(2, Chronic. 

Skin absorption tador from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region 111, EPAi903.K-95-003. Skin absorption factor is 3 2% for arsenic, 6% for PC&, 0 05% tot “OCB witb YapOr pressure ot -95.2 mm Hi, 3% to, “OC5; ‘I 

with imw vapor pressures, 10% far SVOCs, iO% for pesticides, and 1% for all other inarganlcs. 

N/A. no! applG& 



TABLE 7.9bRME 

CALCULAT,ON OF NON-CANCER HAZARDS 

REASONASLE MAxlMUM EXPOSURE 

NAS Oceana-SWMU 15 



TABLE 7 IOa RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MANMUM EXPOSURE 

NAS Oceana-SWMU 1.5 

- 
! 

‘L- 

6 08E+01 

,.44E+04 

4.50E-01 

4 20s.0, 

200E+00 

2 30Ec01 

2 90E+01 

4.85E+O, 

9 WE+01 

2.00E+OO 

1 9SE+Ol 

3 38E+01 

8 30501 

1 50E-02 

1 56E+03 

1 BOE+0, 

7 4x+03 

2 TOE+00 

6.08E+Ol 

144E+04 

* 50E-01 

4.20601 

2 ooE+oo 

230E+OI 

290E+O, 

4.85E+o, 

9.87Et01 

200E+00 

1.96Et01 

3.38E+O, 

- 
I Medium 

EPC 

““its 

- 

mQRQ 

W/k9 

WkD 

Wk! 

wfkg 

w@ 

Wb 

wh 

mQf!fQ 

@kg 

mD/kD 

mQ/kQ 

rnQ/kQ 

mDAD 

mQ/kD 

mQ/kQ 

“W/k9 

“lQikQ 

Wkg 

mQ/kD 

“IQ/k9 

mg/kD 

mQ/kD 

mQ/kQ 

mg/kD 

mQ/kD 

mD/kD 

Wkg 

mQn9 

mgikg 

- - 

RO”W 

EPC 

Value I - 
6.08Et0, 

1.448+04 

4.50E-01 

4 20E-01 

2.00E+00 

2 30Et01 

2 90E+01 

4.85EtO1 

Q.WE+O, 

2 OOE+00 

1 QE+O, 

3.33E+0, 

8.3OE-01 

150E-02 

1.56!5+03 

160Et01 

7 4x+03 

2.70E+00 

6 08Et01 

1 k-E+04 

4 50E-01 

4 POE-01 

2.00E+00 

2.30Ec0, 

2 90Et01 

4.85E+ol 

9 87E+ol 

2 OOE+00 

1.96E+01 

3 38Et01 

- 

ROUIFI 
EPC 

un,+s 

- 
mQik9 
m&kg 
mD/kD 

mD/kD 

mQh 

mQ/kQ 

mDlkg 

@kg 

“v/kg 

wh 

mg/kD 

mD/kg 

WkQ 

m9n9 

mD/kg 

“WkD 

mQ/kQ 

mD/kg 

mQ/kQ 

Mb 

mD/kD 

“x ‘kg 

w/kg 

mD/kD 

w/kg 

w/kg 

mD& 

“JQh 

mm 

J&f& 

- 
I 

- 

WC 

WeCttXJ 

for Hazard 

:ak”lation (1 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
,.24E-05 

2.9603 

9.2608 

8.5E-08 

4 IE-07 

4 7E-06 

5.9E-06 

9 LIE-06 

2.OE-OS 

4.,E-07 

4.0606 

B 9506 

1.7E-07 

3 ,E-09 

3 2E-04 

3.3E-06 

1.5E-03 

5 5E-07 

1.4E-05 

3.4E-04 

6 4E-08 

5.QE-08 

ME-07 

5.4s06 

6.SE-06 

LlE-05 

2 3505 

4.7P07 

GE-07 

8 OE-07 

- 

Intake 

Jon-cancer 

U”l,S 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“IQikQ-day 

“IQikQ-day 

mgikg-day 

“?g/kQ-day 

mgikg-day 

mQikQ-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mQikQ-day 

mgikg-day 

mQ,kQ-day 

“IQ/kg-day 

mgikg-day 

mgikg-day 

“?DIkg-day 

“IgikQ-day 

“IQ/kg-day 

mQ/kg-day 

“IgikQ-day 

“TQikQ-day 

mQikg-day 

mgikg-day 

mQikQ-day 

mg/kg-day 

- 
) 
I 

- 
I - 

6 OE-02 

1 OEiOO 

ZOE-05 

NIA 

3.OE-04 

NIA 

NIA 

NIA 

NIA 

NI.4 

3.OE-03 

N/A 

4.OE-03 

5 0505 

4.OE-02 

N/A 

3.OE.01 

ZOE-02 

4 E-02 

2.7E-01 

1 SE-05 

NIA 

2.9E-04 

NIA 

NM 

NIA 

NIA 

N/i\ 

3 OE-05 

NIA 

- 
mQ,kQ-day 

mgikg-day 

“@Q-day 

“IQikg-day 

“IQikD-day 

“IQRQ-day 

mg,kQ-day 

mDikQ-day 

mQ,kQ-day 

mglkg-day 

mglkg-day 

“IQikg-day 

“IQ/kg-day 

mgQg-day 

mgRg-day 

mgikg-day 

mgikg-day 

“IQikQ-day 

“,Q,kQ-day 

mQ/kg-day 

mgRg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mQ,kD-day 

mgikg-day 

mgfkg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

- 
N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

- 
N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIL! 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NiA 

N/A 

NiA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

- 
2.lE-04 

2.9E-03 

4.6E-03 

NIA 

1 4603 

NIA 

NIA 

NIA 

NIA 

N/A 

1.3E-03 

NIA 

4 2E-05 

6.lE-05 

7 9E-03 

NIA 

5 1 E-03 

2 T-05 

2.4E-02 

3 46-04 

1 3E-03 

3.6%03 

N/A 

5 3504 

NIA 

NIA 

NIA 

N/A 

N/A 

WE-02 

NIA 



TABLE 7.10a AME 

CAE”LAT,ON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

mD/kD 

"WQ 

mQM 

mQ/kD 

w4 

"WQ 

2 8E-02 

2 505 

2.S02 

NIA 

&OE-02 

1 6E-02 

I II I I 
Total Hazard Index Across L 

- 
mQ,kg-day 

mgikg-day 

r”gikQ-day 

mQ/kg-day 

“,Q,kQ-day 

mgikg-day 

txposure 

I I 3.78-02 
out&Pathways I---GE 



TABLE 7.10b RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MANMUM EXPOSURE 

NAS Oceana-SWMU 15 

Exposure Point Emissions from exposed soil 

Receptor Population: Trespasser/Visitor 

Mediun Medium 

EPC EPC 

Value ““lb 

Matlo” ACt%?ptlth~“~ 6 oE+ol @kg 4 60E-08 mg/m3 R 14E.10 “7Qikg-day NIA mglkg-day NA NA NIA 

Al”rnl”“rn 144E+04 mDh 1 09E-05 mgim’ R 3 3E-08 mgikg-day 1 OE-03 “IQikQ-day 3SOE-03 ,“Q,“73 3 3E.05 

*rodor- 4SOE-01 w/kg 341E-10 mgim’ R 1 OE-i2 “IQikQ-day NIA mgikg-day N/A N/A NIA 

A~OClO,-1260 4 20501 wQ 3.1slo mgim’ R 9.7B13 mgikg-day NIA mg/kg-day NIA N/A N/A 

AW3”lC 2 oOE+OO *D/kg I SE-09 mgim3 R 4.6512 mQRg-day NIA mgikg-day N/A NIA NIA 

senK’(a,anthracene 230Et01 @kg 1.74E.08 mgim’ R 5 3E-11 mgikg-day NiA *Q/kg-day N/A NIA NIA 

Se”ro(a,pyre”e 2.90ix+o, w& 2.20E-08 mgim’ A &7E-1, mgfkg-day NIA mg,kQ-day NIA N/A NIA 

senzo(b,fl”aranthe”e 4 85EtOl mQ/kD 3.68E-08 rnQ/rn” R 1 ,E-IO “IgikQ-day NIA mQ,kg-day NIA NIA N/A 

Be”zo(k)fluora”thene 9.87E+Ol mQfk9 7 ‘WE-08 mg/d R 2.3510 “7gAQ-day NIA mQ,kg-day NIA NIA NIA 

Carbazole 2 ooE+co *D/k9 l.SZE-09 rnQi”l~ R 4.6B12 mgikg-day NIA mgikgg-day N/A N/A NIA 

Chmmium 1.96EtOl mm 1.48P08 mglm” R 4x-1 1 mQikg-day 3.0505 “IQikQ-day 1 OOE-04 “IQ,“73 1 SE-06 

Dlbe”l(a,h)a”thrace”e 3.38Etol mQfk9 2 BE-08 mg/m’ R 7.8E-1 t *g/kg-day NIA mgikg-day N/A N/A NIA 

Dlbenzotura” 8 30E-01 *D/k9 6 29E-IO mgim’ R 19E-12 mgikg-day N/A mgikg-day N/A NIA NIA 
Dieldrm ,.50E-02 wh ,.14E-,I mgim’ R 3.5E-14 mgikg-day N/A mgikg-day NIA N/A NIA 

Fluorene 1 5fz+03 WkD 1 1 SE-06 *g/m’ R 3.6E-09 mgikg-day N/A mgikg-day NIA NIA NIA 
I”dsno(l.P,3-cd,pyrene 1 60Et01 mQ/kD 121E.08 rnQ/“? R 3.7E-11 mQ/kg-day NIA r”Qikg-day NIA NIA N/A 

lhl 7 47E103 mg/kD 5.66E-06 “lQ/rn’ R 1.Z08 mgikg-day NIA “IQikg-day NIA NIA NIA 

Napthalene 2 ,OE+OO mD/kD 2.05E-09 mgim’ R WE-12 “?QikQ-day 9 OE-04 “IQAg-day 3.10603 mQim3 6 9E-09 
(Total, 3 5E-05 



TABLE,.llaRME 

CALC”LAT,ON OF NON-CANCER HAZARDS 

REASONABLE MAXMUM EXPOSURE 

NAS Oceana-SWM” 15 

6.08E+Ol 

1 ‘l‘Et04 

4 50E-01 

‘GOE-01 

2 00E+OO 

2 30E+O, 

2 WE+01 

4 *5E+m 

%37E+Ol 

2 ooE+oo 

1.96E+Ol 

3.38Et01 

8 30E-01 

,.5OE-02 

1 56Ei03 

1 mE+o, 

7 47EtO3 

*.?OE+OO 

6 mEto 

14‘E+04 

4 50E-0, 

4 20E-01 

*LXE+00 

2,30E+01 

290E+Ol 

4.85E+Ol 

9 ?vE+01 

2 00E+OO 

l.%E+Ol 

3 38E+01 _ 

- 
6 08E+01 

1 44E104 

‘km-01 

4 20f-01 

2 OOE+OO 

2.3OEtOl 

2 90Et0, 

4.85E+Ol 

!SWE+Ol 

2.00E+OO 

,.96E+01 

338EtOl 

8.30E-01 

1 5OE-02 

1 56Cto3 

,.6OE+Ol 

7 47E+03 

2 70E+00 

6 mE+o, 

144E+04 

4 WE-01 

4 2OE-01 

2.LW+00 

2.30EtOl 

2.!30E+Ol 

4.t35E+Ol 

9 wIE+o1 

2 00E+00 

1 gGE+Ol 

3.38E+Ol 

- 
I - 

w!h 

Wb 

*Wg 

wk3 

mgkg 

*g/kg 

*#kg 

*g/kg 

*g/kg 

*gM 

Wkg 

*@kg 

*Wg 

Wk 

*g/Q 

*gM 

*@+a 

*gM 

*@kg 

mgh 

*@kg 

*g/kg 

*@kg 

*dkg 

*g/kg 

*Wg 

*@kg 

mgh 

*g/kg 

msi?g_ 

- 

I 

c 

EPC Intake 

van-Cancsr) 

- 
1 70E-05 

4 OE-03 

KY-07 

,.2E-07 

5 lx-07 

WE-06 

8 ,E-06 

1 1E-05 

2.e.bO5 

5.6m7 

5.5E-06 

WE-06 

2.S07 

4.2E-09 

4 4E-04 

4 5E-06 

2.,E-03 

7 SE-07 

,.,E-05 

2 OE-04 

4 E-08 

ME-08 

1 ,E-07 

4.1 E-06 

SE-06 

8.6E-06 

1 8E-05 

3 OE-07 

3.5E-07 

6 OE-06 

intake 

km-cancer: 

““its 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

*g/kg-day 

mgikg-day 

mgfkg-day 

mgikg-day 

mgikg-day 

mg,kg-day 

mgLg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

*‘#g-day 

*g/kg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

*g/kg-day 

mgikg-day 

mghg-day 

mgikg-day 

- 
6.0~~02 

1 OE+OO 

2.OE-05 

NIA 

3 OE-04 

NIA 

N/A 

NIA 

NIA 

NIA 

3.0~~03 

NIA 

4.OE-03 

5 OE-05 

4.0~~02 

NIA 

3 OE-01 

2 OE-02 

-- 
4 2E-02 

2.7E-0, 

1 E-05 

NIA 

2.9E-04 

N/A 

NIA 

N/A 

N/A 

NIA 

3 OE-05 

N/A 

- 
I - 

mgi!Tg-day 

mgikg-day 

mghg-day 

mglkg-day 

*g/kg-day 

mg/kg-day 

mgikg-day 

mgikgg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

*g/kg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgjkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgRg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

-__- 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

WA 

WA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

- 

c 

I - 
N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

- 
2 OE-04 

4 OE-03 

6 SE-03 

NIA 

1 9E-03 

NIA 

NIA 

NIA 

NIA 

NIA 

ME-03 

NIA 

5 BE-05 

WE-05 

l.lE-02 

NIA 

7 OE-03 

3 8E-05 

3 2E-02 

2 OE-04 

9 5E-04 

2 7E-03 

N/A 

4.OE-04 

NIA 

NIA 

NIA 

NIA 

N/A 

,.2E-02 

NIA 

‘\ 



TABLE 7.1laRME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWM” 1.5 

1 SOE-02 Wkg M 
lSE+03 Wkg M 
,.00E+01 *@kg M 
7.47Et03 *g/kg M 
? 70E+00 Wkg M 

Units 
I I I I 

Total Hazard Index Across All Exposure Routes/Pathways 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

- 
I” 
I 

i -L 

- 
5 3E-06 

l.lE-04 

9.9E-03 

NIA 

2 ZE-03 

3.OE-05 

2m-02 
- 

6 OE-02 
- 



TABLE7llbRME 

CALC”LAT,ON OF NON-CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU 15 

E 
! 

Medtum Route Intake Intake Reference 

EPC EPC EPC (Non-Cancer) (Non-Cancet) Dose (2) 

Value ““Its UnIta ““l,S 

I I I I I I I L 
I I Un’fS I 

- hh lalam” lAcenaphthe”e 6 mEto *Wg 4 WE-08 *g/m3 N/A mgikg-day NIA NIA NIA 

1 ME+04 *UN ,.09E-05 *g/m’ R 1 OE-03 *g/kg-day NIA NIA 4 SE-05 

4.50E-01 *QM 341510 *g/m3 R N/A *g/kg-day NIA N/A NIA 

4 *OE-01 *Wg 3 l*E-to *g/m’ R NIA *g/kg-day NIA NIA NIA 

200EtOO mm ,.52E-09 *g/m’ R NIA *g/kg-day N/A NIA NIA 

2.30E+Ol mdkg 1.7‘508 *g/m3 R NIA *g/kg-day NIA NIA NIA 

2.90E+Ol *gh 2 20E-08 *g/m3 R NIA mgikg-day NIA NIA NIA 

4.35Et01 *g/kg 3.68E-08 *g/m3 R N/A mgikg-day NIA N/A NIA 

9 87E+01 *gN 7 ‘SE-08 *g/m3 R NIA *g/kg-day NIA NIA N/A 

2.00E+00 WC- 1 52E-09 *g/m’ R NIA mgikg-day NIA NIA N/A 

1.96Etol *@@ 1.48B08 *g/m’ R 3 OE-05 mgikg-day NIA NIA 2.1 E-06 

3 38Ei01 *gW 25%.08 *g/m’ R N/A *g/kg-day NIA NIA NIA 

8 30E-01 *g& 6 *SE-10 *g/m’ R NIA *g/kg-day NIA NIA NIA 

,.SOE-02 *g/kg ,.14E-11 *g/m’ R N/A *g/kg-day NIA NIA NIA 

1 SE+03 *gM 1,18E-OS mgim3 R NIA mgikg-day WA NIA N/A 

1 soE+ol Wkg 121E-08 *g/m’ R NIA mgikg-day NIA NIA WA 

7 .wt+03 mgikg 5 WE-06 *g/m3 R NIA *g/kg-day N/A N/A NIA 

2 mEto *gh 2 05E-09 *g/m’ R 9 OE-04 *g/kg-day NIA NIA 9 509 

I otal Hazard index Across All Exposure Routes/Pathways 11 48~.05 

‘ includes swtaceisubsurface soil 



TASLi 7 12a RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

T 

ie”zo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k,fluora”thenee 

Carbazole 

Chmmium 

D,be”z(a.h)anthracene 

Dibenzotura” 

Dieldrin 

Fl”Ore”e 

lndeno(l .ZBcd)pyrene 

IrOn 

Napthalene 

(Total 

srmal Absorption Acenaphthene 

Aluminum 

AIOCIOI-1254 

A,oC,Or-1260 

Arsenic 

Se”ZO(.3,a”thK303”B 

3enzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fl”oranthene 

CKbS!Ole 

Chromium 

Dibenz(a,h)anthracene --~ 

6.OBE+ol 

,.44E+04 

4.50E-01 

4 20E-01 

2 00E+00 

?..30E+01 

2 QOE+Ol 

4 85EtOl 

9.El,E+01 

ZOOE+OO 

1 QBEt01 

3.38EtOl 

WOE-01 

1 SOE-02 

,.56E+03 

1.60EtOi 

7.47E+03 

2.70E+OO 

B.OBE+Ol 

1.44Ec04 

4.50E-01 

4.20E-01 

P.OOE+OO 

2 30E+Ol 

2.QOE+Ol 

4.85E+Oi 

9 WE+01 

ZOOE+OO 

,.96E+01 

3 38E+Ol 

- 
I 

- 

Medium 

EPC 

Lh+* 

- 

*@kg 

*@kg 

*@kg 

*g/kg 

*@kg 

*Qm3 

*@kg 

*@kg 

*s/kg 

*@kg 

*@kg 

*@kg 

*Q/kg 

*@kg 

*@kg 

*@kg 

*@kg 

*@kg 

*@kg 

*@kg 

*@kg 

*g/kg 

*@kg 

*@kg 

*@kg 

*@kg 

*@kg 

*@kg 

*@kg 

*@kg 

- 

I 
RO”b 

EPC 

ValW 

- 
6.08Ec01 

1 44E+04 

4,50E-01 

4.20E-01 

ZOOE+OO 

P.?,OE+Ol 

2 90E+01 

4,&x+0, 

9 87E+Ol 

P.OOE+OO 

1 Q6E+Ol 

3.36E+Ol 

8.3OE-01 

,.50E-02 

,.56E+03 

l.BOE+Ol 

7.47E+03 

270E+OO 

6 08E+Oi 

1 44E+04 

4 SOE-01 

4 2OE-01 

2.00E+oo 

2 30E+01 

2.90EtOl 

4 z35E+01 

9 87Etol 

2 OOE+OO 

196E+Ol 

3 38E+ol 

- 

I 
Route 

EPC 

Unit* 

- 

*@kg 

*g/kg 

*@kg 

*@kg 

*@kg 

*Q/kg 

*@kg 

*@kg 

*#ka 

*@kg 

*@kg 

*@kg 

*@kg 

*g/kg 

*@kg 

*@kg 

*@kg 

*@kg 

*@kQ 

*@kQ 

*g/kg 

*@kg 

*@kg 

*@kg 

*@kg 

*@kQ 

*@kg 

*@kg 

*@kg 

*@kg 

- 
I 

EPC 

Selected 

for Hazard 

:alculation (1: 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
8.3E-05 

2.OE-02 

B.E-07 

WE-07 

2.7E-06 

3 1 E-05 

4.OE-05 

6.6E-05 

1 4E-04 

2.7E-06 

2.7E-05 

4 6E-05 

1 IE-06 

2.1 E-08 

2.1E-03 

2.2E-05 

1 OE-02 

3 7E-06 

Q.7E-05 

2.3E-03 

4.3E-07 

4.OE.07 

1 .OE-06 

3 E-05 

4.6P05 

7 i’E-05 

1 6E-04 

3 E-06 

3.lE-06 

5 4E-05 

- 
*g/kg-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

mglkgg-day 

*g/kg-day 

mgikg-day 

*@Q-w 

*g/kg-day 

mg,kQ-day 

*g/kg-day 

*g/kg-day 

*@kg-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

*@kg-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

mg,kg-day 

m@kQ-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

mgikg-day 

*Q/kg-day 

- 
6.OE-02 

1 OEtOO 

2.OE-05 

N/A 

3.OE-04 

NIA 

NIA 

N/A 

N/A 

N/A 

3.OE-03 

NIA 

4 OE-03 

5 OS-05 

4 OE-02 

NIA 

3 OE-01 

2.OE-02 

4.2E-02 

2.7E-01 

l .SE-05 

N/A 

ZQE-04 

N/A 

N/A 

N/A 

NIA 

N/A 

3.OE-05 

N/A 

- 
I 

mglkgday 

mglkg-day 

mgikg-day 

*g/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mglkg-day 

*@kg-day 

mglkg-day 

mglkg-day 

mgikg-day 

*g/kg-day 

*@kg.day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

mglkg-day 

*g/kg-day 

*@kg-day 

*@kg-day 

*@kg-day 

*g/kg-day 

*@kg-day 

mgikg-day 

*g/kg-day 

*g/kg-day 

- 

c 

I 

Reference 

:oncen\ratio 

- 
N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

- 
” 
1 - 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

- 
1.4E-03 

Z.OE-02 

3 1E-02 

NIA 

9 1 E-03 

NIA 

NIA 

N/A 

NIA 

NIA 

8 QE-03 

N/A 

2 8E-04 

4 1 E-04 

5 3E-02 

NIA 

3 4E-02 

1 BE-04 

,.6E-01 

2 3E-03 

8.5b03 

2 4E-02 

NIA 

3.66-03 

NIA 

N/A 

N/A 

N/A 

NIA 

,.OE-01 

NIA 



TABLE ,.,*a RME 
CALC”LAT,ON OF NON-CANCER HAZARDS 

REASONABLE MAXIMVM EXPOSURE 

NAS Oceana-SWMU 15 

Exposure Point. Direct Contact 

Receptor Population: Resident 

Indeno(l,2,3-cdipyrene 

‘subsurface and surface soil combined 

(1) Specify Medium-Specrfic (M) or Route-Specific (R) EPC selected for hazard Calculation 

(2) Chronic 

skin absorptton tactorfrom EPA. 1995, Assessing Dermal Exposure from Soil. EPA Regm 111. EPA/903-K-95-003. Skin absorption factor is 3 2% for arsenic. 6% for PCSs, 0 05% for VOCs with vapor pressure of -gS 2 mm ~g, 3% for 
“00 VA,,, lower vapor pressures, 10% for S”OCs, 10% for psst~c~dss, and 1% for all Other l”orga”lCs 

N,A nor applicable 



TASLEr.Wb RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXMUM EXPOSURE 

NAS Oceana-SWMU 15 

Exposure ChH”,Cal Medtum Medwm 

RD”h5 Of Potential EPC EPC Dose ““its Co”centrat,a” Concenrratio” 

concern “al”8 Units 

;F g c~~,,~ 

Acenaphthene 6.08EtOl w/kg &OE-OS mg/m’ R 13E-08 mgikg-day NIA mgikg-day NIA NIA N/A 

Al”rnl”“rn ,.44E+04 w/kg 1.09E-05 mgim3 R 3 OE-06 mgikg-day 1 OE-03 mglkg-day NIA NIA 3.OE-03 

Arodor-,254 4 60501 w/kg 341510 mgld R 9 3511 mgikg-day N/A mglkg-day NIA N/A NIA 

Arocloi-,260 4 20E-0, “Wg 3.18E-10 mgim’ R 8.7E-11 mgikg-day NIA mgikg-day NIA NIA NIA 

Arsenic 2 00E+00 w/kg ,.62E-09 mgid R 4 1E-IO mgikg-day NIA mgikg-day NIA N/A NIA 

S~“*O(?l)~“thKW”~ 2.30E+0, w/kg 1.74E-08 mg/m3 R 4 E-09 w/kg-day N/A mgikg-day N/A NIA NIA 

&“ZC’(i3,pp?“e 2.90E+01 “@kg 2.20E-06 mglm’ R 6.OE-09 “Wig-day NIA NIA NIA N/A 

Se”ro(b)fluora”thene 4 85EtOI lngikg 3 ME-08 mg/m* 
mgikg-day 

R 1 OE-08 “q/kg-day NIA mg/kg-day N/A NIA N/A 

Se”zo(k)fl”aranthe”e 9.UE+O, Wkg 7.48E-08 mghll~ R 2.0508 mgkg-day N/A mgikg-day NIA N/A N/A 

Carbazole 2 0OE+00 mm 1 SE-09 mg/m3 R 4 IE-10 mgikg-day NiA mgikg-day NIA N/A N/A 

Chromium 1.96E+Ol w& 1 48E-08 mgh? A 4.1 E-09 mg/kg-day 3 OE-05 mg/kg-day N/A NIA ,.4E-04 

Dibenz(a,h,a”thrace”e 3 38Et01 @kg 2.56E-08 mgim’ R ,.OE-09 mglkg-day NIA mgikg-day NIA N/A N/A 

Dlbe”zof”ra” 8,30E-01 “Wg 6.2@&10 mgid R 1,7E-10 mglkg-day N/A mgikg-day NIA NIA N/A 

Dndd,!” 1 SOE-02 “xl@ 1,14E-11 mgh3 R 3.1512 mgikg-day N/A mgRg-day N/A NIA N/A 

Fluowne 1 %x+03 w/kg 1.1 BE-06 mgim’ R 3.2B07 mgikg-day NIA mgikg-day NIA NIA N/A 

I”de”o(l.2.3.cd)pyrene 16oEtol wk 1 21E-08 mg/m3 R 3 E-09 mg/kg-day NIA mgikg-day NIA NIA NIA 

IrOn 7 47E+03 ma/kg 6.66E-06 mgim’ R ILiE-06 “Q/kg-day NIA mglkvday N/A NIA NIA 

NapfMt?“e 2.70E+OO Wkg 2.05E-09 mglm3 R 56E-10 mg/kg-day 9 OE-04 mgikg-day NIA NIA 6 2E-07 

(Total, 3.1 E-03 
-rn+c, Llo-rc.rrl lnAnv A .̂n r̂ Al, c. I”nsllrP R”,,+PnlPa+h,nram I 1 ,F.“7 



TABLE 7 13a RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

gestio” Acenaphthene 

Aluminum 

Aroclor-1254 

Am&r-l 260 

Arsenic 

se”ro(a,a”thrace”e 

Lle”zo(a)pyre”e 

Benzo(b)fl”ora”the”e 

Senro(k)fluora”the”e 

Carbard? 

Chromium 

Dibe”r(a,h)anthrace”e 

Dibenzofura” 

Dleldrl” 

Fluorene 

indeno(l,2,3-cd,pyre”e 

IrOn 

Napthaiene 

(Total - 
erma, Absor@on Ace”a@,the”e 

Al”Mi”““l 

AIOClOl-,254 

Aroclor-,260 

A(W”iC 

B~“ZO(~)dlK?“~ 

B~“ZO(~)pp”~ 

Benzo(b)fl”oranthe”e 

Se”za(k)fi”ora”the”e 

Carbazole 

Chromium 

D,benz(a,h,a”thiace”e 

Medium Soil 

Exposure Medium’ Soll 

Exposure Pant. Direct contact 

Receptor Populat,on: Restdent 

bkdl”rn 

EPC 

“due 

6.08E+Ol 

1 44E+04 

4.50E.01 

4 POE-01 

2.00Ec00 

2.30E+Ol 

290EiOl 

4.85Etol 

9.87E+ol 

*.00E+00 

1.96E-101 

3.38E+Ol 

8.30E-01 

t 50E-02 

,.56E+03 

1 60E+ol 

7 47E+03 

2 TOE+00 

6.08E+ol 

1 44Et04 

4 50501 

4 20E-01 

2.0oE+oo 

2.30EiOl 

2 90E+01 

4 85E+01 

9 87E+Ol 

2 OOE+OO 

1 96E+01 

3 3tlE+01 

Medium 

EPC 

““lb 

- 

@kg 

mgikg 

@kg 

mwg 

w/kg 

@kg 

@kg 

wh 

wh 

@kg 

@kg 

w/kg 

w/kg 

WQ 

mdkg 

“Wkg 

mm 

mglkg 

“Wkg 

w/kg 

@kg 

@kg 

mm 

w/kg 

mgh 

v/kg 

mWg 

“Wg 

Wkg 

mg/kg 

Route 

EPC 

“d”B 

- 
6.08E+01 

1 44E+04 

4 50E-01 

4.20E-01 

2.00E+00 

2 30E+01 

2,90E+01 

4 85E+O, 

987E+O, 

* OOE+OO 

1 96Ei01 

3 38E+Ol 

8 30E-01 

,.50E-02 

1 56Ei03 

160E+Ol 

7.47E+03 

2 70E+00 

6,08E+Ol 

1 44Et04 

4 50E-01 

4 20E-01 

2 00E+OO 

2.30EbOl 

P.90E+Ol 

4.85EtOl 

9 EVE+01 

2.00E+00 

1.96EtOl 

3.38E+Ol 

- 

: 

mute 

EPC 

““Ii.5 

_I 

wk? 

Wkg 

“Wg 

mgikg 

wk! 

Wkg 

mgikg 

mm 

iv/kg 

mglkg 

@kg 

@kg 

mgfkg 

mWg 

msb 

wh 

mm 

mglkg 

w/kg 

mgh 

mglkg 

“Wkg 

m&-/kg 

mglkg 

msiks 

mg/kg 

mgikg 

w/kg 

mWg 

mgikg 

- 

I 

c 

EPC 

Selected 

for Hazard 

:alc”iat,o” (1 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

--A!-- 

Intake 

Non-Cancer) 

,.SE-04 

LEE-01 

5.8E-06 

5.4E-OS 

2.6E-05 

2.9E-04 

3 7E-04 

%?E-04 

1.3E-03 

SE-05 

2.5E-04 

4 3E-04 

l.lE-05 

1 9E-07 

P.OE-02 

2 OE-04 

9.6E-02 

3 5E-05 

l.OE-04 

2.4E-03 

4.5E-07 

4.2E-07 

1 IS-06 

3.8E-05 

4 9E-05 

E.lE-05 

1 7E-04 

3 3E-06 

3.3E-06 

5.6b05 

Intake 

Ion-cancer 

““lb 

- 
ngikg-day 

ng/kg-day 

nglkg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg.day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mg/l<g-day 

mgikg-day 

- 
COE-02 

l.OE+OO 

2.OE-05 

N/A 

3 OE-04 

N/A 

NIA 

NIA 

NIA 

NiA 

3 OE-03 

NIA 

4.0E.03 

5 OE-05 

4.OE-02 

NIA 

3 OE-01 

2.OE-02 

-- 
4 E-02 

2.7E-01 

,.8E-05 

NIA 

2 9E-04 

NIA 

NIA 

NIA 

NIA 

NIA 

3 OE-05 

NIA 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

1 3E-02 

1 E-01 

2.9E-01 

NIA 

8 5E-02 

NIA 

NIA 

NIA 

NIA 

N/A 

8 4E-02 

NIA 

2.7E-03 

3 BE-03 

5.OE-01 

NIA 

3 2E-01 

,.7E-03 

?5E+oo 

2.4E-03 

8.9b03 

2 5E-02 

NIA 

3 BE-03 

NIA 

NIA 

NIA 

NIA 

N/A 

1 ,E-01 

NIA 

ir 



TABLE 7.13a RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Chemvxi 

Of Potential 

concern 

Medum 

EPC 

Units 

Dlbenzofura” 8.30501 

Dieldrin ,.50E-02 

Fluorsne 1.568+03 

i”de”o(l,2,3-cd,pyre”e 1.60E+Ol 

lh” 7 4x+03 

N~pth~h? 2.70E*OO 

8 30E-01 

1.50E-02 

,.56E+03 

150E+01 

7.4X+03 

2.7OE+ClO 

- 

I 
I - 

‘surface and subsurface combined 

(1) Spectfy Medium-Specific(M) or Route-Spectbc (R) EPC selected for hazard calculation 

(2, Ctm”1C. 

Ski” absorption factor fmm EPA, 1995, Assessing Dermal Exposure from SolI. EPA Region 111. EpAiQ03-K45-003. 

vocs with lowei vapor preSS”r 

Ski” abwrptto” factor is 3.2% for arsenic, 6% for PC% 0 05% for VOCs with vapor pressure of ..gs 2 mm ~g, 3% for 

NIA “of applicable 

RO”te 

EPC 

Units 

- 
mglkg 

Units 

Hazard 

Quotient 

5 0505 

l.OE-03 

9.3E-02 

NIA 

2 ,502 

2 BE.04 

I II 



TABLE 7.13b RME 

CALC”LAT,ON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

I NIA mgikg-day l.OE-03 mgikg-day 
NIA mgkg-day 
T NIA mgikg-day N/A mgikg-day NIA mgikg-day 

NIA mglkg-day 
6.08E+01 mm NIA NIA NIA 

WA NIA 8 4E-03 

NIA N/A NIA 

NIA NIA N/A 

N/A NIA NIA 

NIA NIA NM 

NIA NIA NIA 

NIA mghq-day NIA NIA NIA 

NIA mgikg-day NIA NIA NIA 

NIA mg!ig-day NIA NIA NIA 

3 OE-05 mgilcg-day NIA N/A 3 SE-04 

NIA mgikg-day NIA NIA N/A 

N/A mgitg-day N/A NIA NIA 

NIA mg!ig-day NIA NIA NIA 

NIA mgtig-day NIA NIA NIA 

N/A mgikg-day NIA NIA WA 

NIA mgikpday WA NIA NIA 

9 OE-04 mgikg-day NIA N/A 1 7E-06 

8 8E-03 

- - __.. ._.__ 1. _..r___,_ loutes/Pathways 



TABLE 7.14a RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSVRE 

NAS Oceana-SWMU 15 

Medium 

EPC 

“ZdW 

6 06Et01 

1 44E+04 

4.50E-01 

4 ZOE-Ol 

200E+00 

230E+01 

2.90E+01 

4.85Et01 

Q.67E+01 

2.00E+00 

1 96E+Ol 

3 38EtOl 

8 30E-01 

MOE-02 

1 5%5E+O3 

1 60E+ol 

7.47Et03 

270E+OO 

6.08E+01 

,.44E+04 

4.50E-01 

4.20E-01 

2.OOE+00 

230E+01 

2.QOE+Ol 

4.85E+0l 

9.87E+01 

2 OOE+00 

1.96E+01 

3 36EtOl 

- 
I 

Medium 

EPC 

Units 

- 

m@Q 

mtikg 

“@kg 

“@kg 

“@kg 

mVk9 

“@kg 

“@kg 

“@kg 

“g/k! 

w&3 

mgikg 

w/kg 

“@kg 

“VU 

“@kg 

“@kg 

“@kg 

“vm 

“@kg 

m-V& 

“@kg 

m@Q 

“@kg 

“@kg 

w& 

“@kg 

“@kg 

“@kg 

mgihg 

- 
1 

RO”b 

EPC 

value 

- 
6 06E+Ol 

1 44E+04 

4 50E.01 

4 20E~Ol 

2.00E+oo 

2.30E+01 

2 90E+01 

4 mE+ol 

9kVE*01 

Z.OOE+00 

1 .Q‘iE+Ol 

333E*Ol 

8.30E-01 

MOE-02 

1 5lzE+03 

1.6OErOl 

7 47E+03 

2.70E+oo 

6 OBE+Ol 

1 44E+04 

4.50E-01 

4.20E-01 

2.00E+OO 

2 30Et01 

2.90E+Ol 

4 65E+Ol 

9 67E+Ol 

2 ooE+oo 

1 %E+Oi 

3 BE+01 

- 
1 - 

“@kg 

“@kg 

“@kg 

“@kg 

wlko 
“@kg 

mm! 

~“tikg 

wW 

“@kg 

“@kg 

“@kg 

“g/kg 

“@kg 

“g/kg 

m@k! 

“@kg 

“@kg 

“@kg 

“g/kg 

“@kg 

“@kg 

mtikg 

“@kg 

“@kg 

“@kg 

“@kg 

“@kg 

“@kg 

mg/kg 

- 

I 

c 

EPC 

Selected 

for Hazard 

Xculation (1 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
Z.QE-04 

6 6E-02 

2.1 E-06 

Z.OE-06 

9 4s06 

LIE-04 

1 4E-04 

2 3E-04 

4.G04 

9.4E-06 

WE-05 
1.6E-04 

3.9E-06 

,.OE-06 

7 3E-03 

7 5E-05 

3 6E-02 

1 x-05 

8 6E-05 

2 0503 

3 BE.07 

3 E-07 

9 OS-07 

3 2E-05 

4 t E-06 

6 8E.05 

1 4E-04 

2 6E.06 

2.8E.06 

4 6E-06 

- 
“g/kg-day 

“gikg-day 

“g/kg-day 

“gikg-day 

“glkg-day 

“@kg-day 

“gikg-day 

“g/kg-day 

“@kg-day 

“@kg-day 

“@kg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“@kg-day 

“g/kg-day 

“@kg-day 

“gikg-day 

“glkpday 

“gikg-day 

“g/kg-day 

“gikg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“@kg-day 

“gikg-day 

mgikg-day 

Dose (2) 

- 
6.OE-02 

l.OE+OO 

6 OE-05 

N/A 

3 OE-04 

NJ.4 

NIA 

N/A 

N/A 

N/A 

Z.OE-02 

NIA 

4.OE-03 

5 OE-05 

4 OS-01 

N/A 

3.OE-01 

2.OE-02 

4.2E-02 

2 7E-01 

4.5E-05 

N/A 

2 QE-04 

NIA 

NIA 

NIA 

N/A 

NiA 

2 OE.04 

N/A 

- 
I 

“g/kg-day 

“g/kg-day 

“g/kg&y 

mglkg-day 

“g/kg-day 

“@kg-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

mglkgday 

“g/kg-day 

“gikg-day 

“gikg-day 

“@kg-day 

“@kg-day 

“gikg-day 

“g/kg-day 

“g/kg-day 

mgikg-day 

“gikg-day 

“g/kg-day 

“gikgg-day 

“gikg-day 

“@kg-day 

“gikg-day 

“glkg-day 

“@kg-day 

“g/kg-day 

- 

c 

I - 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

WA 

NIA 

N/A 

N/A 

- 

n c 

I 

- 

- 
N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

n I - 
4 8E-03 

6.&z-02 

4 ZE-02 

NIA 

3 1 E-O:! 

N/A 

N/A 

N/A 

N/A 

N/A 

4.6E-03 

N/A 

9 x-04 

1 4E-03 

1.6E-02 

NIA 

1 2E~Ol 

6 3E-04 

2.QE.01 

E.OE-03 

7 z-03 

8 SE-03 

N/A 

3.2E-03 

N/A 

NIA 

N/A 

N/A 

N/A 

I 4E-02 

N/A 



TABLE ,.I& RME 

CALCULATlON OF NONCANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Exposure Point Direct Contact 

receptor Population Canstruct~on Worker 

Med,“” MN,“” 

EPC EPC 

“Eil”e Units 

RcJ”te 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1 

I I I I I I 
r- Dlben*of”ran 1 8 30E-01 “VU 8 30E-01 “@kg M 

1 50E-02 

1 56E103 

1.60E+v 

,.4,E+03 

2 ,OE+OO 

“@kg ISOE-02 “@kg M 

“@kg 1.56Ec03 “@kg M 

“@kg 1.60E+ol “g/kg M 

“@kg ,.4x+03 “@kg M 

“@kg 2.,OE+OO “@kg M 

Intake Intake 

(Non-Cancer, (Non-Cam 

um 

WE-06 mgikg-day 

2.1 E-08 

2 ZE-03 

2 3505 

1 1 E-03 

3.8E-06 

“g/kg-day 

mg,kg-day 

“g/kg-day 

“g/kg-day 

mgilcg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

‘surface and subsurface solI combined. 

(1) Speufy Medum-Speclflc (M) or Route-Specific(R) EPC selected for hazard calculation 

(2) Subchronlc value used of available Chronic value used if no subchronic value wallable 

Skin absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil EPA Region Ill. EPAi903-K-95-003. Skin absorption factor IS 3.2% for arsemc, 6% for PC@ 0.05% for VOCs with vapor pressure of 45 2 mm Hi, 3% for 
VOCs wh lower vapor pressures. 10% for SVOCs. 10% for pestiades, and I% for all other inorganics. 

NIA not applicable. 



TABLE 7.14b RME 

CALCWATlON OF NON-CANCER HAZARDS 

REASONABLE MAXMVM EXPOSVRE 

NAS oceana-SWM” 15 

- 
I 

- 
I 

- 

RO”W 

EPC 

Value 

- 
4.60E-08 

l.OQE-05 

341E-10 

3.18E-10 

1.52G09 

1 7‘s06 

2 20508 

3.68E.08 

7 ‘ME-08 

,.52E-09 

1 WE-08 

2.56E-08 

6 29E-10 

l.l‘E-11 

1.18E-06 

WlE-08 

5 66E-06 

2.05E-09 

- 
mglm’ 

mQ/m’ 

mg/m3 

mgim’ 

mgim’ 

mg/m3 

mgim* 

mgim3 

mglm’ 

mglm’ 

mgim’ 

mgrm’ 

mgim’ 

mglm’ 

mglm’ 

mglm’ 

“g/m3 

mg/m’ - 

intake 

Non-Cancer) 

- 
Q 0509 

2 1E-06 

6.7E-11 

WE-1 1 

3 OE-10 

3 609 

4 SE-09 

7.2E-09 

1 5E-08 

3 OE-10 

2.9E-09 

SOE-09 

l.ZE-10 

22E-12 

2.3E-07 

UE-09 

1 IE-06 

4.OE-10 

Total 

mglkg-day 

mglkg-day 

mQ,kQ-day 

mQ,kQ-day 

“Q/kg-day 

“g/kg-day 

mgikg-day 

“QikQ-day 

“Qikg-day 

“Q/kg-day 

mgikg-day 

mglkg-day 

mQ/kg-day 

mg/kg-day 

mg/kQ-day 

mgikg-day 

“g/kg-day 

- 
szard Ind 

- - 

‘(e,erence 

Dose (2) 

I - 
NIA 

l.OE-03 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

3 OE-05 

MI.4 

NIA 

NIA 

NIA 

NIA 

NIA 

9 OE-04 

- 
4cross A iE 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mg,kQ-day 

mgikg-day 

mQikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mQ,kQ-day 

mQikg&y 

mgikg-day 

mgikg-day 

mgikg-day 

mgikQ-day 

mgikQ-day 

mgikg-day 

:xposure 

- 

c 

I 

I 
-iG 

- 
NIA 

3.58-03 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

1 OE-04 

NIA 

NIA 

N/A 

NIA 

N/A 

N/A 

3 IE-03 

- 
NIA 

mg/m’ 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

mg/m3 

NIA 

N/A 

NIA 

WA 

NIA 

N/A 

mglm’ 

- 
NIA 

2 1E-03 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

NiA 

NIA 

9 x-05 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

4.4E-07 

2 E-03 
- 

2.28-03 
- 



TABLE 7.15a CT 

CALCULATlON OF NON-CANCER HAZARDS 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

Scenario Timeframe: Future 

Carbon dlwlfide 

--.. 
L”LfU 



TABLE 7.1Sb CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 

NAS Oceana-SWMU 15 

I 

halation Aluminum 5.85Et02 

Arsenic ,.QBE+Ol 

Be"Ze"e S.&E+03 

Carbon d,s”lflde l.Q4E+02 

Ghb”fD,” 276Et02 

Ethylbenzene 2 44E+02 

i,Oll 1 54E+04 

Ma”QC,“‘SSe 4.QOE+O2 

Methylene Chlolld* 2 ,fE+o* 

Naphthh3”e 2 80EtOl 

Tetra~hluwethene 5.,OE+OO 

(Total) 1 

- 
I 

I - 

- 
N/A 

N/A 

,.75E-01 

1 24E-02 

1 05E-02 

1,18E-02 

NIA 

NIA 

7 66E-03 

156EW 

P.SSE-04 

- 
: 

1 - 

“gRQishow.?r 

“QikQ,ShOW 

“gikQlshowsr 

“QlkQishaw.?, 

“QRgishower 

“Qfkgkhower 

mgRgishwer 

“Qikgishower 

mglkghhower 

mQ,kQiaower 

mgikgishower 

- 

I c 

i - 

- 

- 
N/A 

N/A 

1 IE-01 

,.QE-03 

6.7E-03 

7.6603 

N/A 

NIA 

4.QE-03 

1 .OE-03 

I SE-04 

- 
Total t 

““b 
- 
“g/kg-day 

“g,kQ-day 

“g/kg-day 

“QikQ-day 

“g/kg-day 

“Q/kg-day 

mgikg-day 

“Qikg-day 

“Qikg-day 

mgikg-day 

“g/kg-day 

- 
zard lnde 

- 
1 OE-03 

NIA 

1 7E-03 

2.OE-0, 

8 w-05 

2 SE.01 

NIA 

1 4E-OS 

8 6E-01 

6 SE.04 

1 4E-0, 

cross I Exposure Routes/Pat 

Reference 

“MS 
mgim3 

NIA 

“Q/m’ 

“g/m3 

“Q/m’ 

mg/mJ 

NIA 

mgim3 

“Q/m3 

mgim~ 

NIA 

- 

aYs 

- n I 

I -L 

NA 

NIA 

6.6E+Ol 

4 OE-02 

7 SE+01 

2 7E-02 

NIA 

NIA 

5 ix-03 

1 ZE+00 

1 IE-03 

I.JE+02 
- 
1 s+o* 

- 



TABLE 7 16a CT 

CALC”L,,T,ON OF NON-CANCER HAZARDS 

CENTRALTENDENCY 

NAS Oceana-SWM” 15 

Medium 

EPC 

Value 

5.535E+02 

1.9SE+Ol 

3.4‘E+03 

,.94E+O2 

2 78Ec02 

2.44Et02 

1 WE+04 

4 QOEi02 

2.16E+02 

2 80E+o, 

5 10E+OO 

5,85E+02 

1 9tx+01 

3 ‘ME+03 

1 94E+O2 

2 BE+02 

2.4‘Z+O2 

1 WE+04 

4.90ET+o2 

2.lBE+02 

moEc01 

5 1 OE+OO 

- 
5.85Ec02 

1 96E+ol 

3 44E+03 

,.94E+Oil 

2 78EtO2 

2.44E+02 

1 54E+04 

4.QOE-102 

2.1lx+o2 

2 80E+01 

5 1 OE+OO 

5 &Et02 

1 QE+O, 

3 44E+03 

1.94EtO2 

P.mE+o* 

2 4‘E+o2 

1 VIE+04 

4 90E+02 

2 1w+02 

2 80E+Ol 

5.10E+OO 

- 
*SE-02 

B 4E-04 

1.5E-01 

8.X-03 

,.2E-02 

WE-02 

&6E-01 

2 1E-02 

9 X-03 

,2E-03 

2.2E-04 

5 8E-05 

1 .QE-06 

1.7E-02 

I.1503 

9 5E-04 

6.8E-03 

t 5E-03 

4 8E-05 

*SE-04 

9.x04 

2.OE-04 

Total 

- 
mgikg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

mgikg-day 

“QikQ-day 

“g/kg-day 

mgikg-day 

mgikg-day 

“Q/kg-day 

“@kg-day 

“g/kg-day 

“g/kg-day 

“QikQ-day 

“QikQ-day 

“g/kg-day 

“g/kg-day 

“Q/kg-day 

mgikg-day 

“QikQ-day 

“Q/kg-day 

“QikQ-day 

- 
zard lnde 

- 
l.OE+OO 

S.OE-04 

3 OE-03 

1 0501 

1 .OE-02 

1 OE-01 

3.OE-01 

2 OE-02 

6 OE-02 

2 OF-02 

1 OE-02 

2 7E-0, 

2 QE-04 

3 OE-03 

8 OE-02 

1 OE-02 

9.2E-02 

6 OE-02 

,.OE-03 

4 E-02 

1.6E.02 

1 OE-02 

- 
kn3SS P 

werence Refelence 

km? ““,S C, 3”C~“llCl110‘ I - 
TQikQ-day -iGi-- 

ngikg-day NIA 

“g/kg-day N/A 

mgikQ-day WA 

“g/kg-day N/A 

“g/kg-day NIA 

“Q/kg-day NIA 

“g/kg-day NIA 

“Q/kg-day N/A 

mgikg-day ! I N/A 

“g/kg-day NIA 

- - 
C, 
I 

i 
“Q/kg-day NIA 

“gikQ-day NIA 

“g/kg-day NIA 

“g/kg-day NIA 

mgikg-day NIA 

1 
“g/kg-day N/A 

“QikQ-day NIA 

“g/kg-day NIA 

“g/kg-day NIA 

“g/kg-day NIA 

“g/kg-day NIA 

I 

ixposure Routes/Pat ixposure Routes/Pat 

T 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

WA 

NIA 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

NiA 

- 
ays 

- 
2 5E-02 

2 BE+00 

4 9E+01 

8 SE-02 

12E+OO 

l.OE-01 

2 2EiOO 

1 OEcOO 

1 5E-01 

6 OE-02 

2 2E-02 

5.7E+01 
- 

2.1 E-04 

6 7503 

5 x+00 

1 e-02 

Q 5E-02 

7 ‘LE.02 

2 w-02 

KQE-03 

5.2E-03 

6.1 E-02 

ZOE-02 

6 lE+OO 
- 

6.3E+O, 
- 



TABLE 7.,,b CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

,halatlon Aluminum 5 85E+O2 llQil N/A 

Arsenic 1.96EtOl PQ/l NIA 

Elsnzene 3.44EtO3 UQil S.,SE-02 

Carbon dlsulfide 1 SE+02 UQll S.SSE-03 

Chlomform 2.78Et02 PQil ‘LSSE-03 

Ethylbenzene 2.44Et02 PQA 4 42E-03 

IlO” ,.54E+O4 PQll NM 

Manganese 4 90E-102 UQA NIA 

Methylene chlor,de 2 1txt02 PQil 4.08E-03 

Naphthalene 2 8OEtOl 11911 4 SE-04 

T~V&+XOHl~“~ 5.1 OE+OO 119/l 8.30E-05 

(Total, 

Total Hazard index Across Al i-E 

- 
! 

“g/kg-day 3 E-03 “g/m3 

“g/kg-day NIA NIA 

“QikQ-day 5.9E-03 “g/m3 

“g/kg-day 7.OE-01 “Q/m’ 

“g/kg-day S.OE-04 “Q/m’ 

mgikg-day 1 OE+00 mgim~ 

“Q/kg-day NIA N/A 

“g/kg-day 4.9E-05 mgim’ 

“g/kg-day 3 OE+OO “Q/m’ 

“g/kg-day 3 IF-03 ‘6lgi” 

“g/kg-day N/A NIA 

i~posure Routes/Pathways 

NIA 

NA 

Q.SE-03 

GE-06 

1 SE-02 

3 6E-06 

NIA 

NlA 

1 IE-06 

WE-04 

1 4E-07 

2.3E-02 



TABLE ,.,&la CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 

NAS Oceana-SWMU 15 

bledi”” 

WC 

Units 

- 

“Q/b 

*g/kg 

*sN 

*Q/kg 

*g/kg 

*N+a 

“Q/kg 

*g&7 

*gIQ 

“Q/b 

“QlkQ 

“#Q 

,ng,kQ 

“WQ 

*W 

*g/kg 

*Q/kg 

*Q/kg 

“Q/kg 

Wkg 

*Q/kg 

“QM 

*Wg 

*cm 

W&i 

“Q/kg 

“MQ 

*dkQ 

*Q/kg 

“Q/kg 

Route 

EPC 

Units 

- 

“Q/kg 

*QM 

*Q/kg 

“Q/kg 

*gikg 

*g& 

“@Q 

WkQ 

*WQ 

*gM 

*g/kg 

*Q/kg 

*gh 

*Q/kQ 

*@kg 

*Q/kg 

“Q/kg 

*cm 

*g/kQ 

*WQ 

“Q/kg 

*g/kg 

*g/kg 

*Q/k3 

*gikQ 

*cm 

“Q/kg 

“#kQ 

“dkQ 

mg/kQ 

* 6504 

6.2E-02 

1 .SE-06 

IX-06 

8.5E-06 

9 m-05 

1 ZE-04 

2 1 E-04 

4.2E-04 

6 E-06 

6.4506 

1 4E-0.4 

3.5E-06 

6,‘s06 

6.7503 

6.6E-05 

3.?E-02 

1 2E-05 

6.OE-05 

1X-03 

2.E.07 

2.6E-07 

6.3E-07 

2 3E-05 

2.9E-05 

4.6E-05 

9 x-05 

2 OE-06 

1 QE-06 

3 3E-06 

Intake 

hl-came, 

units 

- 
“IQikg-day 

“Q/kg-day 

“g/kg-day 

“g/kg-day 

mQ,kg-day 

“q/kg-day 

mg/kQ-day 

“IQikQ-day 

mgikg-day 

mgikg-day 

mQ,kg-day 

“Q/kg-da,’ 

“gikg-day 

“gikg-day 

“g/kg-day 

“g/kg-day 

“Q/kg-day 

“Q/kg-day 

“Q/kg-day 

“QikQ-day 

“g/kg-day 

mgkg-day 

“7QlkQ-day 

“IQikQ-day 

“IQ/kg-day 

mglkg-day 

mgikg-day 

“g/kg-day 

“g/kg-day 

mQikQ-day 

- 
6 OE-02 
1 OE+OO 
ZOE-06 

N/A 

3 OE-04 

N/A 

NIA 

NIA 

NIA 

N/A 

XOE-03 

NIA 

4 0603 

5 OE-05 

4.OE-02 

NIA 

3 a-01 

2 OE-02 

4x-02 

2.7E-01 

1 E-05 

NIA 

ZSE-04 

N/A 

NIA 

N/A 

NIA 

NIA 

3.OE-05 

NIA 

- 

I - 
mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

“?Q,kg-day 

“Qikg-day 

mgikg-day 

“QlkQ-day 

“g/kg-day 

mgikg-day 

mgikg-day 

mgikQ-day 

“gkg-day 

mgikg-day 

“Jg/kQ-day 

!“g/kQ-day 

mgikg-day 

“7gikQ-day 

mgikg-day 

“Qikg-day 

“Q/kg-day 

“Q/kg-day 

“Qikg-day 

mgikg-day 

mQ/kg-day 

mgikQ-day 

mgikg-day 

“Q/kg-day 

“g/kg-day 

mQ,kg-day -̂ 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

- 
NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

WA 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

- 
‘ME-03 

6 2E-02 

9.6E-02 

NIA 

2 8E-02 

NIA 

NIA 

N/A 

NIA 

NIA 

2 6E-02 

NIA 

6 SE-04 

1 3E-03 

1 7E-01 

N/A 

1 IE-01 

5 E-04 

4 SE-01 

1 4E-03 

5 3E-03 

1 5E-02 

NIA 

2 ZE-03 

N/A 

NIA 

NIA 

NIA 

NIA 

6.4E-02 

N/A 



TABLE 7.168 CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 

NAS Oceana-SWMU 15 

Dibenrofuran 

I 

8.30501 / mQik9 I 

Dieldrin ,.60E-02 

Fklorens 1 56E+03 

Inde”o(l,~,S-cd,pyrene 1.60E+01 

lh” 7 47E103 

N+l~l~“~ 2.70E+OO 

*Wg 

*WQ 

“QlkQ 

“Q/kg 

*Q/kg 

,.50E-02 

,.56E+O3 

1.60EiOl 

7.47E+03 

2 7lEtoo 

‘surface and subsurface combined. 

(1) Speclty Medium-Specific (M) or Route-Specihc (R) EPC selected for hazard calculation. 

(2) Chrome 

- 
1 
I - 

.__ 
WE-05 

5 SE-04 

5.5602 

NIA 

t SE-02 

1 7E-04 

I II 

Skin absorption factor tram EPA, 1995, Assessing Dermal Exposure from Soil EPA ReQiOn III EPA!903K-95-003. Skin absorption factor IS 3.2% for arsenic, 6% for PC& 9 05% for VOCS Wjth vapor pressure Of -96 p mm H9, 3% for 

vocs wh lowervapor pressures. 10% for SvOCs, 10% for pesticides, and 1% for all other Inorganlcs. 

N/A. not applicable. 



TABLE 6.,a RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceans-SWMU 15 

-- 

Jestion Acenaphthene 

Ai"ml""" 

Am&r-,264 

Aroclor-,260 

A<%"X 

B~"*O(~)~"th~~C~"~ 

Benzo(a,pyrene 

Benzo(b)fl"oranfhene 

Benzo(g,h,i,peryle"e 

Benzo(k)fl"oranfhene 

Carbazole 

Ch"","" 

D,benl(a,h)a"thracene 

Dlbe"ro‘"ran 

Dleldrin 

Fluoiene 

I"de"o(l,P,J-cd)pyrene 

,ron 

Napthalene 

(Total 

?r"ai Absorptlo,, Acenaphthene 

Al""m"" 

Aroclor-,254 

Arodar-,260 

ARB"lC 

Se"zo(a)anlhracene 

Re"ro(a)pyrene 

Be"zo(b)fl"ora"fhene 

6e"ro(g,h.i)peryle"e 

Be"zo(k)fl"oranthene 

Carbazale 

Ct"O"l"" 

Dibe"l(a,h)anthracene 

M&urn 

EPC 

"d"t? 

3.39E+01 

,44E+04 

4.5OE-01 

4 POE-01 

2 OOE+OO 

* 30E+o, 

2.90Et01 

4L35E+01 

2 03Et02 

1.60E+01 

P.OOE+oo 

1 96E+o, 

3 36E+O1 

8 30E-01 

1.50502 

1 56E+03 

1 60E+O, 

7 47EtO3 

270E+00 

3 39E+Ol 

,.44E+04 

4.%E-01 

4 20E-01 

2 00E+00 

P3OE+Ol 

2.90Et0, 

4.85EtOl 

2.0FEt02 

1 6OE+O, 

2 OOE+OO 

1 96EtOl 

3 3Et01 

_I_ 

Medl”” 

EPC 

U"lB 

- 

"Q/kg 

"QfkQ 

"Q/k9 

"Q/kg 

"QJkQ 

Wks 

*Q/kg 

*Q/kg 

*Q/kg 

"Q/kg 

*gfkg 

"QM 

*Q/kg 

"Q/kg 

"Q/kg 

"Q/kg 

"Q/kg 

"Q/kg 

"& 

*gQ 

"Q/kg 

"g/kg 

"Qk? 

"g/kg 

*Q/kg 

"Q/kg 

"Q/kg 

mgh 

"QfkQ 

"Q/kg 

*Q/kg 

mgikg 

Route 

EPC 

Value 

- 
3 39E?O, 

1 44E+04 

4 50E-01 

4 20E-01 

2 OOE+OO 

2 30E+01 

2.90E+o, 

4.65EiOl 

2 03E+02 

,.60E+ol 

2.00E+00 

1 96E+o, 

3 WE+01 

&30E-01 

1 50502 

1 56E+03 

1.60Et01 

7.47E+03 

2 ,OE+OO 

3.39Et0, 

,.44E+04 

4 50E-01 

4.20E-01 

2.00E+00 

230E+Ol 

2.90E+O, 

4.65E+0, 

2 03E+02 

16OE+01 

2 OOE+OO 

1.96E+01 

3 36EiOl 

Route 

EPC 

U"lfS 

- 

*Q/kg 

"QW 

"Q/kg 

"gfkg 

"QN 

"Q/kg 

*WQ 

*Q/kg 

"Q/kg 

*Q/kg 

*g/kg 

"Q/kg 

"Q/kg 

"Q/kg 

"94 

"sfkg 

"s4 

"sfks 

"Q/kg 

"gh! 

"QRQ 

*g/kg 

"Q/kg 

*gh 

"Q/kg 

*WQ 

"Q/kg 

"Q/kg 

"QfkQ 

*Qh 

"Q/kg 

a 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

--A.-- 

Intake 

(Cancer) 

1 ZE-05 

5 0603 

1 6E-07 

13507 

7 Of307 

8 0506 

,.OE-05 

1 7E-05 

7,505 

5.6E-06 

7 OE-07 

6.6E.06 

1 2E-05 

2.9P07 

5 2E-09 

5 SE-04 

5.6B06 

2 6E-03 

9 4E-07 

2.2E-05 

9 3304 

1 E-07 

,.6E-07 

4 2E-07 

1.5505 

1 SE-05 

3.1 E-05 

,.3E-04 

LOE-05 

1 506 

1 3506 

2.2E-05 

Intake 

(Cancer, 

units 

mg/kQ-day 

mQikQ-day 

mQ,kQ-day 

mQikg-day 

mQikg-day 

"g/kg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mQikg-day 

mQikg-day 

mgikg-day 

mQlkQ-day 

mQ,kQ-day 

mQikQ-day 

mQ/kQ-day 

mgikg-day 

mQikQ-day 

mQikQ-day 

mQikQ-day 

mQikQ-day 

"IQ/kg-day 

mQ/kg-day 

mg/kg-day 

"g/kg-day 

mgikg-day 

"g&g-day 

mQikQ-day 

mgikg-day 

mgikg-day 

"g/kg-day 

"Q/kg-day 

NIA 

NIA 

2 0E+00 

2 OE+OO 

1.5EiOO 

7 501 

7 SE+00 

7 3E-01 

NIA 

7 3E-02 

2 OE-02 

NIA 

7 3EtOO 

NIA 

1.6Et01 

NIA 

7.3E-01 

NIA 

N/A 

NIA 

NIA 

22E+OO 

2 2EtOO 

1 6Etoo 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

- 
mQikQ-day 

mgikg-day 

mgikg-day 

r"QikQ-day 

mQikQ-day 

"QkQ-day 

mQikg-day 

mg/kg-day 

mQikQ-day 

"QikQ-day 

mgikQ-day 

mgikQ-day 

mQ/kQ-day 

mgikQ-day 

mQikQ-day 

mgikg-day 

mgikg-day 

mgikQ-day 

mgikg-day 

mQlkQ-day 

mQikQ-day 

mQikQ-day 

mQikQ-day 

mQikg-day 

mgikg-day 

mgikQ-day 

mgikQ-day 

mQikQ-day 

"IQ/kg-day 

mQikQ-day 

mgikQ-day 

mQikQ-day 

cancer 

Risk 

- 
NIA 

NIA 

3 ,E~07 

2.9E-07 

1 OE-06 

5 SE-06 

7 4E-05 

1 2E-05 

NIA 

4 1 E-07 

1 4E-06 

NIA 

6.6E-05 

NIA 

6 4E-08 

NIA 

4 ,E-06 

N/A 

NIA 

1 6E-04 

N/A 

NIA 

3 9E-07 

3 7E-07 

6.6E-07 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 



TABLE 8 la RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWM” 15 

(1) specify Medium-Spec,,ic $4) 01 Route-Speclflc (R) EPC selected lo, hazard calc”lati0”. 

ski” absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil EPA Region 111 EPA/903-K-95-003 Ski” absorption factor is 3.2% for anemc, 6% for PC& 0 05% for VOCs 

With vapor pressure of -95.2 mm Hg, 3% for VOCs wfh lower vapor pressures, 10% for SVOCs, 10% for pesticides. and 1% for all other inorganic?.. 

NIA not appilcabk?. 



TABLE B.lb RME 

CALC”LAT,ON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

- 
I 

‘i - 

Medium 

EPC 

““IIS 

w/b 
w/kg 
Wkg 
mg& 
@kg 
WM 
w/kg 
Mb 
w/kg 
Mb 
Wkg 
w/kg 
Wc 
Wkg 
mWg 
wm 
w/kg 
mgh 
wh 

- 

- 
mg1m3 

mgim’ 

mg/m” 

mgim3 

mg/m3 

mg/m’ 

mglm’ 

mgim’ 

mgim” 

mgim3 

mglm” 

mglm’ 

mgh? 

mgh? 

mgim’ 

mgim3 

mgim” 

mgimS 

mgim’ 

- 
Tot, 

- 
I 

R 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

*g/kg-day 

- 
XmslPat 

- 
NIA 

NIA 

2 OE+llO 

2 OEtOO 

1,5E+01 

WA 

3 1E+m 

NIA 

NIA 

NIA 

N/A 

4 tE+o, 

NIA 

N/A 

16Et01 

WA 

N/A 

NIA 

NIA 

mgikg-day 

mgikg-day 

rlwikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgAg-day 

mgikg&y 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

- 
NIA 

NIA 

1.6E-11 

1.x-11 

5 SE-10 

N/A 

1 SE-OS 

WA 

NIA 

NIA 

N/A 

ME-08 

NIA 

NIA 

4 2E-12 

N, 

N \ 

WA 

NIA 

l.SE-08 
- 

1.w08 
- 



TABLE 8.2a RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

- 

i 

3 39Ec01 

1.44Et04 

4.50E-01 

4.20E-01 

2.00Et00 

2 mEto 

2.90Et01 

4 BSE+m 

*.03E+o* 

1.60Et01 

2 OOE+00 

1.96Et01 

3 3E+01 

Medi”* 

EPC 

hits 

- 
Wk 

*Wa 

mm 

mm9 

*Wkg 

mm 

*gM 

Wkg 

mm 

*g/kg 

Wkg 

*@kg 

*gh 

Wkg 

wkg 

*g/kg 

*gN 

Wkg 

*g/kg 

mWg 

mm 

Wkg 

Wkg 

Wkg 

*g/kg 

*gh 

*gb 

*#+a 

*Wg 

wh 

*g/kg 

mgikg 

- 
I RO”,c3 

EPC 

value 

- 
3.39E+01 

1 44E+04 

4.50E-01 

4.20E-01 

2.00Et00 

230E+Ol 

2.90E+ot 

4.85Et01 

203E+02 

1 60E+01 

2.00Et00 

,.%E+Ol 

3.38mJl 

8.30E-01 

1 SOE-02 

1 56E+03 

1 60E+01 

7.4iYt03 

2.70E+oo 

3.398+0, 

144E+04 

4.50s.01 

4.20~.0, 

2.00E+00 

P 30Etol 

2.9OE+01 

4 85E+01 

2.03E+02 

1 .60E+“l 

2 ooE+oo 

WE+01 

3 38Ec0, 

I - 
m&i 

*gfkg 

*g/kg 

mglkg 

Wkg 

*g/kg 

*a/kg 

Wkg 

*g/Q 

*@kg 

mgh 

*gM 

*g/kg 

mgh 

*gk! 

*gh 

*!$kg 

*gh 

*g/kg 

mgRg 

*g/kg 

*gN 

*gM 

*gh 

*g/kg 

*@kg 

wkg 

*gN 

*glkg 

mgh 

*g&! 

a 

- 
I - 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
P.4E-06 

t E-03 

3 1 E-08 

P.SE-08 

,.4E-07 

1&E-06 

2 OE-06 

3.4~.06 

1.4E-05 

1.1~~II6 

1 4E-07 

1.4E-06 

2 4E-06 

5 8E-08 

WE-09 

1,504 

l.lE-06 

5.2P04 

1 9E-07 

2.7b06 

UE-04 

2.2E-08 

2.0608 

5.2E-08 

1 9E-06 

2 3E-06 

WE-06 

1 6E-05 

1 3506 

1.6~~07 

1 lx-07 

2.7E-06 

- 
I - 

mgikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

*g/kg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgjkg-day 

mgikg-day 

mg/kg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgkg-day 

mgikg-day 

mgikg-day 

WkWJY 

mgikg-day 

mg/kg-day 

mgikg-day 

m!#g-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgfkg-day 

mgikg-day 

mgikg-day 

- 
I - 

NIA 

N/A 

zOE+oo 

2 OE+w 

MEI- 

7x-01 

7 3Etoo 

7 3601 

N/A 

7 3E-02 

2.0502 

NIA 

7 3E+00 

N/A 

1 lx+01 

NiA 

7 3E-01 

NIA 

NIA 

NIA 

NIA 

B.E+OO 

2.2EtOO 

WE+00 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

- 

c 

I - 
mg!kg-day 

mgikg-day 

*g/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgfkg-day 

mgLg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

- 
NIA 

NIA 

6 3E-08 

5.9E.08 

2 1 E-07 

1 2E-06 

1505 

ME-06 

NIA 

8.2f-06 

2 E-09 

NIA 

1 E-05 

N/A 

1 E-08 

NIA 

8.2E-07 

N/A 

WA 

3 7E-05 

N/A 

N/A 

4 9E-06 

4 lx-08 

WE-08 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 



TABLE 8.2a RME 

CALCVLATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

I I I I I I II I I I 

Dibenzofuran 8 30E-01 *gQ 8.30E-01 mgk? M 6 7E-08 *g/kg-day NIA *g/kg-day NIA 

Dbeldrin 1 5CE-02 w!M 1 50E-02 *gQ M 1.2E-09 *g/kg-day 3.2E+01 mgikg-day 3 9E-08 

Total Risk Across All Exposure Routes/Pathways 



TABLE 8.2b RME 

CALGVLATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Scenario Timeframe: Current il 

Med,“m’ Sudace Soil 

Exposure Medium- Air 

Exposure Pant: Emissions from exposed s01l 

Receptor Pop”larion. TreSpaSSed”lSitOr 

- 

I 
Medium 

EPC 

Value 

3.39E+Ol 

,.44E+O4 

4.50E-01 

4.20E-0, 

2.00E+00 

2 30Et01 

2.90E+O, 

4 85E+01 

2.03E+O* 

1 60E+01 

2 OOE+O0 

1.96Et01 

3.38Et01 

8.30E-01 

MOE-02 

1.56Et03 

160Etol 

7.47Et03 

2.70E+00 

- 

I 

- 

Medium 

EPC 

““IIS 

*gb 

*Wkg 

mm 

*@kg 

*Wg 

Wk! 

*dkg 

*g&i 

*@kg 

*!#-a 

*g/kg 

*gM 

*gh 

*g/kg 

*@kg 

*glkg 

mm 

*cd& 

*W? - 

mute 
EPC 

Value 

- 
I - 

2 57E-08 

1.09~~05 

3.41E-10 

3.18E.10 

1.62E-09 

1.74E-08 

2.205!I8 

3.688-08 

1.54E-07 

1.21E-08 

,.52E-09 

,.48E-08 

2.56E-08 

6.29610 

l.l4E-ll 

1.18E-06 

121E-08 

5.66E-06 

2 05E-09 - 

mute 

EPC 

““its 

mg/mg 

*g/m3 

*g/m3 

*g/m’ 

*g/m’ 

*g/m5 

*g/ma 

*g/m” 

*g/m3 

*g/m’ 

*g/m’ 

*g/d 

*g/m3 

*g/m3 

*g/m” 

*g/m’ 

*g/m3 

*g/m” 

mgid 

- 
Totr 

- 
I 

ii-t 

- 
R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

- 
lisk Across 

Intake 

(Cancer, 

- 
Exposure 

*g/kg-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

“g/kg-day 

*g/kg-day 

*g/kg-day 

*g/kg-day 

mgikg-day 

*g/kg-day 

*g/kg-day 

@kg-day 

*g/kg-oay 

mgikg-day 

mghg-day 

*g/kg-day 

*g/kg-day 

mgikg-day 

mgikg-day 

- 
‘UtedPatt 

- 
NIA 

N/A 

2.OE+00 

2 OEc00 

1.5EiOl 

NIA 

3.lEtoo 

NIA 

N/A 

NIA 

NIA 

4.1E+w 

NIA 

NIA 

1 BEtO, 

N/A 

NIA 

NIA 

NIA 

*g/kg-day 

*g/kg-day 

mgikg-day 

*g/kg-day 

mgikpday 

*g/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

*g/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

*g/kg-day 

mgikg-day 

*g/kg-day 

mgikg-day 

*g/kg-day 

*g/kg-day 

Cancer 

Risk 

- 
NIA 

NIA 

7 IF-13 

6 SE-13 

2.45II 

N/A 

7 IE-ll 

N/A 

N/A 

NIA 

NIA 

6 3510 

NIA 

NiA 

,9E-13 

NIA 

NIA 

NIA 

NIA 

7 3E-lo 
- 



TABLE 8 sa RME 

CALWLATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-SWMU 15 

- 

wh 

w/Q 

Wkg 

mWg 

Wkg 

w/kg 

wh 

wh 

wW 

mm 

v/kg 

mQ/kQ 

w/kg 

Wkg 

wb 

m9ikQ 

mm 

wh 

mQ/kQ 

- 

I 

c 

WC 

Selected 

for Risk 

:akulation ( 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

_- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

mQikg-day 

",Qikg-day 

mQAQ-day 

"IQ/kg-day 

mgikg-day 

mg,kg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

"?Q,kQ-day 

mQikQ-day 

mQikg-day 

mgikg-day 

",Q,kg-day 

mQ/kQ-day 

mg/kg-day 

mgikg-day 

"IQikQ-day 

mQikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

"IQ/kg-day 

mQ/kQ-day 

V"QikQ-day 

mgikg-day 

mgikg-day 

mglkg-day 

mQikg-day 

"7Qikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikgg-day 

mgikg-day 

"IQ/kg-day 

mgikg-day 

"?QikQ-day 

"?QikQ-day 

"?Qikg-day 

mgikg-day 

"IQikQ-day 

mQAQ-day 

"?QikQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

"?Qikg-day 

nqikQ-day 

"IQ/kg-day 

"IQikQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

"IgfkQ-day _- 

Cancer 

R,sk 



Receptor Age Adolescents 

Dleldr,” 1 50~.02 

Fiuorene 1.568+03 

Indeno(l.2.3.cd)pyre”e 1 SE+01 

h” 7.4X+03 

Napthalene 270Et00 

Medium 

EPC 

Units 

WkQ 

mgh 

Wkg 

w/kg 

mQ/kQ 

TABLE S.38 RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

8.30E-01 

1 SE-02 

1 56E+03 

1.60EtOl 

7 47Et03 

2.70E+ml 

1 E-08 

2 6E-10 

2 7E-05 

ZSE-07 

1.3E-05 

4.7E-08 

mgikg-day N/A 

mg,kg-day 3 2E+01 

"IQ/kg-day NIA l----r mg,kQ-day NIA 

mQ/kg-day NIA 

r"Qikg-day NIA 

I II I I 

Total Risk Across All Exposure Routes/Pathways 

mgikg-day 

"IQ/kg-day 

mgikg-day 

"7Q/kg-day 

"IQ/kg-day 

mgikg-day 

- 
NIA 

8 3E-09 

NIA 

N/A 

NIA 

NIA 

4 BE-08 
- 

1 QE-05 
- 



TABLE 8.3b RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXMUM EXPOSURE 

NAS Oceana-SWM” 15 

Medw,, Medium 

EPC EPC 

Value U”lts 

halafio” Acenaphthene 3.3wst01 Wb 2 57E-08 mgim3 R 1 G-1, mgikg-day NIA mQikg-day NIA 

Al”“x”“rn 1 ‘ME+04 w/b l.OQE-05 mg/m3 R 5 QE-09 mgikg-day NIA mgikg-day NIA 

Aroclor-1254 4 50E-01 mQik9 3.41E-10 mgim3 R 18E-13 mgikg-day 2.OE+00 mgikg-day 3.7E-13 

Aroclol-,260 4 20E.01 W/k9 3.185,!I mgim’ R 17513 mQikg-day 2 OE+00 mgikg-day 3.K.13 

ArSenlc 2 OOEtOO @kg 1.52E-09 mgim3 R 8.,E-13 mgikg-day 15Et01 mgikg-day 1.2E-1, 

Bf3”ZO(~)?l”th”3E”~ 2 30EtOl @+a 1.74B08 mg/m3 R 9.3512 mgikg-day NIA “IQ/kg-day NIA 

Be,l*O(a,py,fSe *.QllE+m mm 2.20E-08 mg/m’ R l.BE-11 mQ,kg-day 3.,E+oo "7QikQ-day 3 7E-1, 

Be”ra(b,fl”ara”fhe”e 4 85Ec01 Wkg 3.68E-08 mgim’ R ZOE-1, “IQikQ-day NIA mgikg-day NIA 

Benzo(g,h.l)peryle”e 2 03E+02 mQ/kQ ,.54B07 mgim’ R 8 3E-11 mgikg-day N/A mQikg-day NIA 

Be”zo(k,fl”ora”the”e 1 60Ei0, “WQ 1.21E-08 mgim R 6.3512 mghg-day N/A mgikg-day NIA 

C~,bElZOl~ 2.00E+OO mQ/kQ l.%E-09 mgim3 R 8.,E-13 “?Qikg-day NIA 

“lghs 

“IQ/kg-day NIA 

Ch,Q”ll”lV 1.96Etm mQ/kQ ,.48E-08 R 8 OE-12 mgikg-day 4 lEt0, mglkg-day 3 3510 

D,be”r(a.h)a”thrace”e 3 3tEtm “JQlkQ 2.56E-08 mgim’ R ME-11 mQ/kg-day NIA 

mgim’ 
“IQ/kg-day NIA 

Dibe”ZOf”Wl” 8.30E-01 mQ/kQ &29E-10 R 3 4E-13 mgikg-day NIA “IQ/kg-day NIA 

Dieldrl” 1.50~~02. Wkg ,.14E-1, mgid R 61E-15 mQ,kg-day 16E+01 

mgims 
“IQ/kg-day 9 BE-14 

Fl”Ole”e 1 5l3Et03 mQ/kQ ,.,8E-06 R 6 3E-10 mgikg-day NIA NJ* 

I”deno(l.8.3.cd)pyrene 1 60E+01 mQ/kQ WIE-08 mgim” 
mgikg-day 

R 6 SE-12 “?QikQ-day NIA 

mg/m” 
l”,QikQ-day NIA 

IrOn 7.47Et03 mQ/kQ 5.66E-06 R 3 OE-09 mQikg-day NIA “?Qikg-day NIA 

N@h&“Z3 2.70E+OO mQ/kQ 2 05E-09 rnQ/“l” R 1 ,E-12 “?QikQ-day N/A mgikg-day NIA 
(Total) 3 E-10 

Tot2, Risk Armr;s All Fvnn‘wrcr i2nl,+ac/D~+hl”,~.,r 
-~ 

.̂_ 



scenmo Timeframe’ C”rre”“F”ture 

Exposure Medium: Sediment 

E 
Receptor Population Trespasser/“ls,tor 

TABLE 8 4 RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWM” 15 

I! Calculation (1) 

I 
[Alsenlc 1 3.33Et00 1 mgikg 1 3.338+00 1 “w/kg 1 M II 23~.07 I m”/tn-rl~” I 1 ‘(F+“” I mnilm.rl.a I 7cF.n-T II 

,.57E+04 

(Total, 

3 33E+00 

157Ec04 

Total Risk Across All Exposure Routes/Pathwavs II SRE-07 I 



TABLE 8.5 RME 

CALCULATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS ocsana-SWMU 15 

Medum Med,“m 

EPC EPC 

Value U”llS 

RO”W RO”kS 

EPC EPC 

Value ““its 

3,33E+00 mQ/kQ 3.33E+00 mQ/kQ 

1.578+04 @kg 1 5x+04 mQ/kQ 

(Total, 

3.33E+00 "Mb 3 33E+00 mQ/kQ 

,.57E+0‘l mgfkg 157Et04 mQ/kQ 
(Total, 

Tot: 
II I 

Risk Across All Exposure Routes/Pathways 



h 

TASLC 8 BRME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWM” 15 

Exposure Paint Columbia Aquifer-Water Vapors at Showerhead 

Receptor Population: Resident 

Mednm Medium 

EPC EPC 

“ai”e ““lb 

Rwte 

EPC 

Value 

EPC Intake lnfake cancer Slope cancer Slope Ckl”CH 

Selected (Cancer) (Cancer) Factor Factor untts Risk 

lor R,sk units 

Calc”latlo” (1) 

nlation Al”rni”““l 5.85Et02 mQ/kQ NIP. mQikg,shower R NIP? mgikg-day N/A mg,kg&y NIA 

AEe”lC 1.96E+Ol f”Q/kQ NM mgikgkhower R NIA mgikg-day 1.5Et01 mgikg-day NIA 

Benzene 3.44Et03 Wkg ,.75E-01 mgikgishower R 5.7~.02 “,QLg-day 2.9~.02 “IQ/kg-day 1 7E-03 

Carbon disultlda 1.94Et02 mQ/kQ 1 24E-02 “IQikQishower R 4.1 E-03 mQikQ-day NIA mQ,kg-day NIA 

CI~laroform 2.78E+02 < “?QlkQ 1 mm2 mgikgishower R 3 5E-03 mg/kQ-day 8 IE-02 mg,kQ-day 2.8E-04 

Ethylbenzene *.44E+02 mQ/kQ 1 18E-02 mQlkg,showe, R 3 SE-03 mgikg-day NIA mg/kg-day NIA 

lh” 1 WE+04 @kg NIA “7gikQlshower R NIA mgikg-day NIA mgikg-day N/A 

Manganese 4 QOE+02 mQ/kQ NIA mglkgishower R N/A mgikg-day NIA mg/kg.day NIA 

Methylme chlartde 2.16EiOP WkQ 7.68E-03 mgikglshawer R 2 SE-03 mgikg-day 1 H-03 mQikg-day 4 2E-06 

Naphthalene *.*OE+Ol w/kg 1.56E-03 mQRgishower R 5 IE-04 mgikpday N/A !“Qikg-day NIA 

T~ft~ChlWOf$th~“~ 5.,oE+oo mQ/kg 2 33E-04 “IgikQi~hower R 7 BE-05 mglkg-day 2 OE-03 mg/kg-day ME-07 

(Total, 1 QE-03 

Total Rick Armcc All Evnnc,,m i2n,,+nc,D.%+lrl..“..- I-r”” 



TABLE &,a RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAX1M”M EXPOSURE 

NAS Oceana-SWMU 15 

Medium 

EPC 

“al”* 

,85E+O2 

~96Et01 

144E+O3 

Q4E+W 

!.78Ei02 

144E+w 

,.54E+04 

I QOE+02 

1 16E+O2 

180Et01 

i.,0E+00 

585E+02 

1.96EtOl 

3 ME+03 

1 94E+Oi! 

P 78E+W 

244E102 

1 54Ei04 

4 QOEtO2 

2 ,6E+W 

*.60E+Ol 

5 IDE-100 

- 
I 

- 

l,O"te 

EPC 

Value 

- 
5.85E+02 

1 QBE+ol 

3 448+03 

,.94E+02 

2,78E+Oi! 

2 44E+ll2 

1.54Et04 

4 QllE+W 

2.1Et02 

2.80E+Ol 

5 lOElO0 

5.85E+02 

1.96Et01 

3 44E+03 

1 Q4Et02 

2 ?3E+02 

2 44Et02 

1 54EiO4 

4 QOE+02 

216E+02 

2.8OE+Ol 

5 lllE+OO 

(1) Specify Medium-Speafic (M) or Route-Specific(R) EPC selected for hazard calculation 

i= 
EPC 

Selected 

for R,sk 

akulation (1 
- 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
;k Across 

___I 

Intake 

(Cancer, 

- 
8 73E-03 

2 93E-04 

5.14~.02 

2.WE-03 

4.15~~03 

3.64E-03 

2 3OE-01 

7.32E-03 

3.23E-03 

4.18E-04 

7 LYLE-05 

l.QE-05 

6 SE-07 

6.8E-03 

4 5E-04 

4 1604 

2.9E-03 

5 IE-04 

1 6E-05 

9 7E-05 

4 3E-04 

9.1 E-05 

- 
Exposure 

Intake 

(Cancer) 

U”lk3 

mgikg-day 

mgikg~day 

mgikg-day 

mg,kQ-day 

mQikg-day 

mgikg-day 

mQhg-day 

mQ/kg-day 

“IQ/kg-day 

“IQ/kg-day 

“7Q4g-day 

mgikg-day 

“7Qikg-day 

mgil<g-day 

mQikg-day 

“IQikQ-day 

mgikQ-day 

mgikg-day 

“7QkQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

- 
0utesiPe 

NIA 

ME-100 

5 5E-02 

N/A 

6.1 E-03 

NIA 

NIA 

N/A 

7 5E-03 

NIA 

5 E-02 

NIA 

1 GE+00 

5 5E-02 

NIA 

6 1 E-03 

NIA 

N/A 

NIA 

9 ‘v-03 

NIA 

5.1 E-02 

ancer slop< 

-actor U”l,S 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikQ-day 

“?QikQ-day 

mg,kQ-day 

mgikg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg,kQ-day 

mgikg-day 

“?QikQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

“?Qlkg-day 

“7gikQ-day 

mgikg-day 

“WkQ-day 

mgikg-day 

___ 

i 

L 

- 
NIA 

4.4~.04 

2 BE-03 

NIA 

2 5E-05 

NIA 

NIA 

NIA 

2 E-05 

N/A 

4 OE-06 

3.3~.03 

NIA 

,.OE-06 

3 8E-04 

NIA 

2.5B06 

WA 

N/A 

NIA 

9 1 E-07 

NIA 

4 7E-06 

3.8E-04 
- 
3 7E-03 



TABLE 8 8a RME 

CALCULATlON OF CANCER RISKS 

REASONABLE MAXMUM EXPOSURE 

NAS Oceana-SWM” 15 

Scenario Timeframe: Future 

Receptor Age’ Adult 

- 

i 

~ ) - 

5 mz+02 

1 96E+ol 

3.44E+03 

1 ME+02 

P,78E+O* 

2 44E*OE 

ME+04 

4 90EI-02 

2 16ElO2 

2 80Ec01 

5 loE+oo 

RO”k 

EPC 

Value 

- 

585Et02 

196Ec01 

3.44E+03 

1 WEtO:! 

2.78E+02 

2.44E+O:! 

1 WEi04 

4 90Et02 

2.16E+02 

2 80E+Ol 

5.10EtOo 

- 

L 

c 

I 
iii: 

M 

I.4 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
sk Across 

WE-06 

1 3E-07 

6.1 E-04 

3 E-05 

1 E-05 

1 E-04 

1 .OE-04 

3 3506 

7 OE-06 

1.3E-05 

1 E-06 

- 
Exposure 

mgikg-day 

m!#g-day 

mgkg-day 

mgkwday 

mgikg-day 

mgikg-day 

mgikg-day 

mgihg-day 

mgirg-day 

mak-day 

mgk-day 

- 
outes/Pa 

N/A 

1 lE+oo 

2.S02 

NO! 

6.1 E-03 

N/A 

NM 

N/A 

9 4E-03 

N/A 

5 1 E-02 

- 
vays 

mgikg-day 

mgihg-day 

mm-day 

mgikg-day 

mglig-day 

lllgikg-day 

mgcig-day 

mgikg-day 

mgikg-day 

mgkg-day 

mg/kg-day 

NIA 

2 1 E-07 

1.5E-05 

N/A 

1 ,E-07 

N/A 

NIA 

N/A 

6 SE-08 

NIA 

9 3E-08 

1 5505 
- 
1 SE-05 

- 



TABLE 8 8b RME 

CALCUATlON OF CANCER RISKS 

REASONABLE MANMUM EXPOSURE 

NAS Oceana-SWM” 15 

Carbon dis”it,de 

P&d,““7 

EPC 

Value 

5 &Et02 

1.9SEt01 

3 GE+03 

1 WE+02 

2.7Et02 

2 44Ec02 

,.54E+04 

4.90E+02 

2 1lx+02 

2 SOEiOi 

5 lOE+OO 

- 
1 

I - 

Route 

EPC 

Value 

- 
NI.4 

NIA 

6.73E-02 

3 83E-03 

4.86E-03 

4 42E-03 

N/A 

N/.4 

4.08E-03 

4 LEE-04 

8 30505 

mgim’ 

mgid 

mg/m3 

mgim3 

mgim’ 

mgim3 

mgim’ 

mgim” 

mgim’ 

mgim’ 

mgid 

- 
TOtal 

__I_ 
NIA 

NIA 

1.9E-04 

l.lE-05 

1 E-05 

12E-05 

NIA 

NIA 

1 IE-05 

1 GO6 

2 3E-07 

I__ 
Exposure 

- 
mgikg-day 

mgi!ig-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgng-day 

mgikg-day 

mgikg-day 

mgikg-day 

- 
OutesiPa 

ancer slop 

Factor 

- 
NIA 

ME+01 

2 E-02 

NIA 

8 1 E-02 

NIA 

NIA 

NIA 

1 6E-03 

NIA 

2 OE-03 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgi!fg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 



TABLE 8.%RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

N.&S ocsana-SWMU 15 

Exposure Point wect Contact 

Receptor Population Industrial Worker - 
I 

6 omz+01 

,.44E+04 

MOE-01 

4.20E-01 

Z.OOE+OO 

2.30EtOl 

2.90Etol 

4 85E+01 

9 WE+01 

2 00E+OO 

1.96Etol 

3 38E+ol 

8 30E-01 

1.50bO2 

1 5x+03 

160E+ol 

7.478+03 

2 70E+00 

6 o*E+ol 

1.445+04 

4 50501 

4 POE-01 

2 OOE+oO 

2.30E+01 

2 90Etol 

4.85E+ol 

9 WE+01 

2.00E+00 

,.96E+ol 

3.38E+ol 

Medium 

WC 

““lb? 

- 
mgm 
mm 
“Q&! 
Wkg 
w/kg 
“Uko 
Wkg 
wfkg 
mm0 
"Qm 

w/kg 

WkQ 

mgfkg 

msiks 

w/kg 

mc!Qg 

m&! 

m@kg 

- 
I 

- 
I 

mute 

EPC 

““its 

- 

w/kg 

“QfkQ 

Wkg 

@kg 

“Q/kQ 

“Wd 

mm 

Wkg 

Wkg 

“WQ 

mc!/kg 

“g/kg 

@kg 

m&g 

wm 

w/kg 

Wk! 

m/kg 

- 
I 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
2 IE-05 

S.OE-03 

1 6E-07 

ME-07 

7 0607 

a.om 

1 OE-05 

1 x-05 

3.5E-05 

T.OE4-l 

6 BE-06 

WE-05 

WE-07 

5 2E-09 

5.5E-04 

5.S.06 

2.6E-03 

9.e07 

XX-05 

9.x-04 

1 8E-07 

1 BE-07 

4 E-07 

1 SE-05 

1.9E-05 

3.1 E-05 

WE-05 

1 3E-06 

1 3E-06 

%?E-05 

mgikg-day 

mQ,kg-day 

mg/kg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mQ,kg-day 

mQ,kg-day 

mglkg-day 

mQ,kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikQ-day 

mg,kQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg,kQ-day 

mg/kg-day 

mg/kg-day 

mgikg-day 

mg/kg&y 

mgikg-day 

mQ/kg-day 

@kg-day 

mgikg-day 

- 
NIA 

N/A 

2OE+OO 

2 OE+oo 

lSE+OO 

7 3E-01 

7.3E+OO 

7 3E-0, 

7 E-02 

LOS-02 

N/A 

7.3E+00 

N/A 

1 .E+01 

NIA 

7.3E-01 

N/A 

NIA 

NIA 

NIA 

22E+OO 

P.zE+oo 

16Etoo 

N/A 

N/A 

N/A 

N/A 

N/A 

Ni* 

N/A 

- 

e c 
F 

I 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgRQ-day 

mghg-day 

mgikg-day 

mgikg-day 

mgikQ-day 

mgfkg-day 

mgikg-day 

mglkg-day 

mgjkg-day 

mW9-W 

mglkg-day 

mQikQ&y 

mgikg-day 

mgikgg-day 

mgikg-day 

mgikQ-day 

mg/kg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgfkg-day 

mgikg-day 

mgikQ-day 

mg/kgday 

- 

E 
s 

! 

Cancer’ 
Risk 

- 
N/A 

N/A 

3 1 E-07 

2.S07 

1 OE-06 

5 9E-06 

7.4P05 

WE-05 

2.5E-06 

1.E06 

NIA 

6 6E-05 

N/A 

8 ‘E-08 

N/A 

4 IE-06 

NIA 

NIA 

1 9604 

NIA 

NIA 

3 SE-07 

3 7E-07 

6.6E-07 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 



TABLE 8.9aRME 

CALCULATlON OF CANCER RISKS 
REASONABLE MAXIMVM EXPOSURE 

NAS Oceana-SWMU 15 

Exposure Point: Direct contact 

Receptor Population: Industrial Worker - 
T T Tr “g/kg-day 1 NIA 

3.ZE+Ol 

NIA 

N/A 

N/A 

NIA 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgRg-day 

3.1 E-07 

N/A 

NIA 

NIA 

NIA 

lL- I (TOW, 1 I I I I IL I I 
Total Risk Across All Exposure Routes/Pathways 



TABLE 8.013 RME 

CALCULATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 16 

Exposure 

Route 

halation Acsnapthene 6.06E+01 W/k9 4.60E-08 mg/m3 R l.lE-09 @kg-day NIA mgitg-day N/A 

Al”rni”“rn 1 ME-104 w/kg 1 .OOE-06 mgim’ R 2.5E-07 mgikg-day NIA Illgihg-dFJy NIA 

Aroclor-,254 4.50E-0, Wko WIE-10 mgid R ME-12 mglkg-day 2.OE+K mgikg-day 1.661, 

A‘Oclor-lP60 4.20E-01 wt& 3.16E-10 mg/m’ R 7 4E.12 mgkg-day 2.CE+u.l mgikg-day 16E-11 

Arsenic 2 rNE+00 w/k9 1 5*mo mg/d R 3 SE-1 1 mgkg-day ME+01 mgikg-day 53E-10 

senzo(a,a”thrace”e 2.30E+01 rnQ/kO 1.74E-cl! mgim’ R 4 CE-10 mgikg-day N/A mg/kg-day N/A 

Be”ZO(3,pYre”e 2 gOE+O, mo/ko 2 XJE-06 mgim’ R 5 ,E-lO mgikg-day 3.1 E+O0 mgikg-day 1 6E-09 

Be”zo(b,‘luora”th?“e 4.66Et01 mob 3 68E-II* mgim3 R ME-10 @kg-day NIA mgikg-day NIA 

Se”ro(k,fl”oranthe”e 9.67Et01 moR0 7 46E-06 mglm’ R 1 7%09 mgikg-day WA mglkg-day NIA 

Carbazole 2 COEtOO mgfkg 1 62P00 mgid R 35E-11 mgikg-day N/A mgLg-day N/A 

Ch,Wlll”m 1.06E+01 Mb 1.461-08 mglm’ R SE-III mgikg-day 4.,E+ll, mgikg-day 1 4E-08 

Oibenz(a,h)anthracene 3.36E+01 wfko 2.56EJx mg/d R WE-10 mgikg-day N/A 

mgld 

mglkg-day NIA 

D,benzo‘uran 6.30E-01 w/b 6 20510 R l.SE-IT mgikg-day N/A mgikg-day N/A 

Oleldrln 1 SLE-02 mo&! 114E-11 mgid R 2.6E.13 mgikg-day 16EI-01 mgikg-day 4ZE-I:! 

Fluarene 1.66Et03 mdko 1,16E-06 mg/m’ R 2.7B06 mgikg-day N/A mgikg-day NI.4 

Inde”o(l.2,3-cd,pyre”a 1 60E+m mgh 1.21E-08 mgid R 2.6E-10 mgikg-day NIA mgikg-day N/A 

IrOn 7.47Et03 Wko 5.66~.06 mgim’ R ME-07 mg,kg-day NIA 
mg/m3 

mgikg-day NIA 

Napthalene 2.70Et00 molko 2.05~~co R 4.7E.f, mgikgday NIA mgikg-day NIA 

(Total) 1 6E-08 



TABLE 6.lOa RME 

CALCULATlON OFCANCEH RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Receptor Pop”latio” TrespassedVlsltor 

Medium 

EPC 

V&e 

6.06E+Ol 

I ‘WE+04 

4.5OE-01 

4 20E-01 

2 00E+00 

2 30Ei01 

2 90E+01 

4 86E+01 

0.67E+W 

2 00E+00 

1 06E+01 

3 36EiC1 

8.3OE-01 

1 60E-02 

1 56E+03 

1 6CE+01 

,.41E+03 

270E+00 

6 06E+01 

1 44tt04 

4 SCE-01 

4.2OE-01 

Z.OOE+OO 

2.30E+01 

290E+01 

4.66E+01 

0 87E+C1 

2 OoE+co 

1 06Etol 

3 36E+m 

- 

wfkg 

wfkg 

mm 

molkg 

moiko 

w& 

w/kg 

wdko 

mfdko 

mg/ko 

wki 

“g/kg 

mob 

mW9 

Wkg 

mW 

“g/kg 

mgm 

w& 

Wko 

m@ko 

mgik 

m9/ko 

m9ikg 

mgiko 

“o/kg 

“@+a 

mc!W 

moiko 

@kg 

Route 

EPC 

“al”e 

- 
6 Oe.E+Ol 

1 44E+04 

4.5OE-01 

4 POE-01 

2.00E+00 

2 30Et01 

2,9OE+O1 

4.66Ei-01 

0 WE+01 

2 OOE+OO 

,.06E+01 

3 36Et01 

8 NE-01 

1 5OE-02 

,.56E+c3 

1 60Et01 

,.4X+03 

270E+OO 

6 08E+01 

1 44E+04 

4 60E-01 

4 POE-01 

2.0CE+OO 

2 30E+01 

2.OOE4 01 

485E+O1 

9.67EtCl 

2.00Et00 

1 gSE+O, 

3 36Et01 

Intake 

(Cancer) 

4 2E-06 

1 DE-03 

3.1 E-06 

2 9E-08 

1 4E-07 

,.6E-06 

2 OE-06 

3.4E-OB 

6 9E-OS 

1 4E-07 

1.4E-06 

2.4E-OS 

5.8E-OS 

1 OE-09 

1 .I E-04 

1 IE-06 

6 ZE-04 

1 OE-0, 

‘WE-06 

1.2E-04 

2 2E-08 

Z.OE-08 

5 2E-08 

1 9E-06 

2 SE-OS 

3 OE-06 

6.OE-06 

1 6E-0, 

1 6E-07 

Z,E-06 

- 

Intake 

(Cancer) 

units 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg~day 

mgikg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-clay 

mgikg-day 

mgkg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mg,kg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

NIA 

NIA 

2.OE+OO 

2.OE+OC 

1 5E+OO 

, SE-01 

,.3E+OO 

7.3E-01 

7 3E-02 

2 OE-02 

N/A 

7.3EtOO 

N/A 

t6Et01 

NI.4 

7 3E-01 

NIA 

N/A 

NIA 

N/A 

2.2Et00 

22Et00 

,.6E+OO 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgihg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

mglkg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

NIA 

NIA 

6 E-08 

5.9E-08 

2 t E-0, 

1 2E-06 

1 SE-05 

25506 

SOE-0, 

2.8E-00 

NIA 

1 7E-06 

NIA 

1 ,E-06 

WA 

6 2E~0, 

NIA 

NIA 

3 E-05 

NIA 

N/A 

4 9E-08 

4 6E-08 

8.2E-06 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 



TABLE 8.10a RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-swim 16 

Exposure Point: Direct Contact 

Receptor Population. TrespassedVIsitor 

Exposure 

Route 

Chemical 

of Potential 

CO”CW” 

Medium 

EPC 

V&W 

MWdi”“l Route 

EPC EPC 

““Its Value 

RO”,W 

EPC 

un,ts 

EPC 

Selected 

for Risk 

Calculation (1) 

intake 

(Cancer) 

intake 

(Cancer) 

U”i& 

cancer Slope cancer Slope cancer 

Factor Factor un,ts Risk 

Dibenrofuran 8.30E-0, mtikg 8.30E-01 “tikv M 

Dieldnn 1.50E-02 “Uko 1.50E-02 wh M 

Fluorene 1 66E+03 “ok! 1.56E+03 w/k! M 

Indeno(l,2,9c*,pyrene 160E+O, mUk9 ,.6OE+O1 mtiko M 

lK7” 7 4x+03 mtikg 7 47E+03 mUkg M 

N.%pth&“W 2 70E+00 w/kg P.,OE+OO mob M 

(Total, 

Total Risk Across 
. Includes surfaceiet~bsurface soil 

(1) Specify W&urn-Specific(M) or Route-Speclflc (R) EPC selected for hazard calwlat~on. 

Skin absorption factor from EPA, 1995. Assessing Dermal Exposure from Soil EPA Region 11,. EP.W903-K-95-003. Skin absorption factor is 3 8% for arsenic, 6% for pCSs, 

10% for SVOCs. 10% for pesto~des, and 1% for all other inorganic% 

N/A - ““f appllcabk 

_ _ 
S.OE-05 mgikg-day NIA mgikg-day NIA 

2.2E-07 mgikg-day N/A mg/kg-day NIA 

2.2E.07 

(II Exposure Routes/Pathways -------1 

s 



TASLE 8.10b RME 

CALCULATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Exposure point: Emissions from exposed solI 

w~ceptor Papulat~on. Trespasserivtsnor 

Benzo(a)anthracene 

Be”zo(b)fl”ora”the”e 

Benro(k)fluoranthenc 

olbenz(a,h)anthracene 

Indeno(l.2.3.cd)pyrene 

. Includes wfaceisub~udace soil. 

(1) Specify Medum-Specik (M) or Route-Spec~kc (R) EPC selected for hazard calculation. 

Route EPC Value IS equal to Medium EPC value multtplled by l/PEF PEF = 1.32Ec9 d/kg 

NIA Not applicable 



TABLES.IlaRME 

CALCVLATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

6 OBE+01 

,.44E+04 

4 50E-01 

‘GOE-01 

2.00EtOO 

2 30E+01 

2,QOE+01 

4.85E+Ol 

9.87E+0, 

2.00E+OO 

1 9fx+01 

WBE+01 

8 30E-01 

1 50E-02 

1 SE+03 

1 60Et01 

7 .vE+03 

2 TOE+00 

6 mE+01 

1 44Et04 

‘GOE-01 

4 POE-01 

2 orE+oo 

2,30E+01 

2 90Et01 

4.%E+Ol 

9 fJE+ol 

2,00E+00 

1 .%E+o, 

3 38Et01 

Medium 

WC 

““a 

mg/kg 

“Q/kg 

w/kg 

whg 

“QRQ 

w/kg 

mg& 

“QRQ 

Wkg 

&kQ 

mm9 

a 

- 
6.08E+Ol 

1 ./ME+04 

4.50E.0, 

4 20E.01 

2.0DEtOO 

2 30E+Ol 

2 QOErOl 

4 85E+01 

Q.WE+Ol 

2 OOE+OO 

1.96Erol 

3 3BE+01 

IMOE-01 

MOE-02 

1 SE+03 

,.60E+Ol 

7 47E+03 

2.70E+OO 

6.OBEtOl 

1.4.E+04 

4.50E-01 

4.20E-01 

2 OOE+OO 

2.30E+Ol 

2 90E+Ol 

4 85E+Ol 

9.87E+Ol 

2.00E+oo 

196E+O1 

3.38E+01 

- 
I - 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

- 
TX-06 

5.E.04 

ME-08 

1 5E-08 

7.2508 

8.2B07 

1 OE-06 

1.7E-06 

3 5E-06 

7.2E-08 

7 OE-07 

1 E-06 

3.0608 

5.4E.10 

5 BE-05 

5.x.07 

2 7E-04 

Q.E-08 

ME-06 

3.3E-05 

6 E-09 

5 E-09 

,.SE-06 

5.3E-07 

ME-07 

1 IE-06 

2.3506 

ME-08 

4.5E-08 

7 E-07 

- 
I 

Intake 

(cancer) 

Units 

- 
mgikg-day 

mgikg-day 

“QikQ-day 

mgikg-day 

“Qhg-day 

mg,kQ-day 

mgikg-day 

“g/kg-day 

“QAg-day 

“Qikg-day 

mgRg-day 

“QikQ-day 

mgikg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“Qikg-day 

“g/kg-day 

“g/kg-day 

“Qikg-day 

“@kg-day 

“Q&g-day 

mgikg-day 

mgikg-day 

“Qikg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

- 

c 

I 

A.- 

- 
N/A 

NIA 

ZOE+00 

Z.OE+OO 

1.5E+00 

7.3E-01 

7 3E+00 

7 3E-01 

7 3E-02 

2 OE-02 

N/A 

7.3E+00 

NIA 

16E+01 

NIA 

7 E-0, 

NIA 

NIA 

NIA 

NM 

22E+OO 

2.2E+00 

1 6E+00 

N/A 

N/A 

WA 

N/A 

NIA 

NIA 

NIA 

- < 
I 

kncer Slop< 

Factor U”l,S 

“@kg-day 

“QRQ-day 

“Q/kg-day 

“g/kg-day 

m&!/kg-day 

mgikg-day 

“g/kg-day 

“@kg-day 

“g/kg-day 

“Q/kg-day 

“g/kg-day 

mglkg-day 

mgikg-day 

“g/kg-day 

“QRQ-day 

“g/kg-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

“Q/kg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

“QikQ-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“QikQ-day 

mgi!ig-day 

“QRQ-day 

- 
I 

N/A 

NIA 

3 ZE-08 

3 OE-08 

1 lE-07 

6.0s07 

7.6E-06 

1 3E.06 

2 m-07 

1.4E-09 

NIA 

8 BE.08 

NIA 

8 6E-09 

NIA 

4 *E-07 

NIA 

N/A 

1 .QE-05 

NIA 

NIA 

1,4E-08 

1 E-08 

2.3E-08 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

WA 

. . 



TABLE 8.11aRME 

CALCVLATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-SWMU 15 

Medium 

EPC 

IbitS 

I 

8 30E-01 wb 

1 50E-02 

1 SE+03 

1.60E+Ol 

7 47Et03 

E.,oE+oo 

WOE-01 

1 50E-02 

,.%E+03 

1.60E+ol 

7 DE+03 

2.,OE+OO 

Route 

EPC 

Units 

m@Q 

mQ/kQ 

m& 

"g/kg 

wkI 

"Q/kg 

EPC 

Selected 

‘or Risk 

:alc”latio” (1 

l.QE-08 

3.4510 

3 6E-05 

3 ,E-0, 

1 .x-o5 

6 2E-08 

Exposure 

Intake 

(Cancer, 

units 

mgikg-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

mg,kQ-day 

mgikg-day 

NIA 
3 x+01 

N/A 

NIA 

N/A 

N/A 

I 
utes/Pathways 

:ancer Slope 
Factor 

- 

c 

T 

I - 

mgikg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

NIA 

1 1 E-08 

NIA 

NIA 

NIA 

N/A 

6 1 E-06 
zz.L__= 

1 QE-05 
- 



TABLE6.11b RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Msdlum Medrum 

EPC EPC 

“EllW ““its 

Route 

EPC 

“al”e 

Route 

EPC 

Units 

EPC 

SdKtC?d 

for R,sk 

Calc”latio” (1, 

intake 

(Cancer) 

,“,.Ske 

(Cancer, 

U,mts 

cancer Slope cancer Slope cancer 

Factor Fact” units Risk 

t 44E104 

4 50501 

4.20E-01 

2.00E+oo 

2 30E+01 

2 90EtOl 

4 85E+ol 

9.678+01 

2 OOEtoo 

1 96E+01 

3.36E-101 

8.30E-01 

1 50E-02 

t SE+03 

,.60E+01 

7.47E103 

2 ,OE+OO 

"QikQ 

"Q/kg 

mgh 

"Q/kg 

mglkg 

"g/kg 

"g/kg 

wfkg 

@kg 

m!#g 

w& 

mWg 

"Mb 

mQ/kQ 

"Q/kg 

mdkQ 

@kg 

1 OQE-05 

3.41E-10 

3 l&10 

1 52B08 

1.74E-06 

2 20E-06 

3 68E-08 

7.48B08 

1 SE-09 

1.46E-06 

2.568-06 

6 2QE-10 

1.1‘511 

1 18E-06 

,.21E-08 

5.66E-06 

2 05E-09 

mglm’ 

mgim’ 

mgim’ l.,E-13 
mg/m’ 8 IE-13 
mgim’ 

mgim’ 1 ::::: 
mgim3 2 OE-,I 
mg/m” 4.OE-II 

mglm’ 1 6 ,E-13 

mgim’ 8.OE-12 

mgim’ ME-,I 

mglm3 3.4E-13 

mg/m3 6.lE-15 

mglm’ ’ 6 3E-10 

mglm’ 6.5E-12 

mg/m3 3 OE-09 
mgim’ 1 IE-12 

N/A 

2.OEt00 

2.0!5+00 

1 x+01 

NIA 

3.1 E+OO 

NIA 

N/A 

NIA 

4 lEt01 

NIA 

NIA 

16E+01 

NIA 

N/A 

N/A 

NIA 

I- , 

mg,kQ-day 

“Q/kg-day 

“Q/kg-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

“Q/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“Q/kg-day 

mgikg-day 

mgikg-day 

“Q/kg-day 

mgikg-day 

mgikg-day 

WA 

3.7E-13 

3.4b13 

1 E-l, 

NIA 

3 ,E-1, 

NIA 

N/A 

NIA 

3.3E-10 

P4I.A 

N/A 

9.w.14 

NIA 

NIA 

NIA 

NIA 

3 6E-10 
- 

ljoc .” 



Scenmo Timeframe. Future 

Medium- Soil 

Exposure Medium- SolI 

Exposure Point Direct Contact 

Receptor Population Resident 

- 

: 

-- 

Medium 

EPC 

vaiue 

6 orEto 

,.44E+04 

‘WOE-01 

&YOE-01 

2 00E+OO 

2 30Et01 

2.QoEtol 

4 85Et01 

9 87EiOl 

2.00E+00 

1.!%E+Ol 

3.38E+Ol 

8 30E-01 

MOE-02 

1 sx+03 

1.60Et01 

7.47E+03 

2 70Et00 

6.08Etol 

,.44E+04 

4 50E-01 

4 POE-0, 

P.OOE+OO 

2.30EcOl 

2 QOE+Ol 

4.85Et01 

9.67E+o, 

2.00E+OO 

1 wz+o, 

3.3Et01 

- 
I 

Medium 

EPC 

un,ts 

“gikQ 

w/kg 

mQ/kQ 

mQ/kQ 

Wkg 

Wkg 

Wkg 

mm 

wh 

mU@ 

WkQ 

mgikg 

TABLE 8.127 RME 

CALCULATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU15 

Route 

EPC 

“Zd”e 

- 
6.08EtOl 

1 ‘ME+04 

4 50E-01 

4 BOE-01 

2 00E+00 

*.30E+01 

2 90Ec01 

4 85E+O, 

9 tl,E+Ol 

2 00E+00 

1 96E+Ol 

3.38E+ol 

8.30E-01 

1 WE-02 

x%sE+03 

1 60Et01 

7 47E+03 

2 70E+OO 

6.08E+01 

1.44Ec04 

4.50E-01 

4.20E-01 

2 00E+00 

P 3llE+Ol 

2 90E+01 

4 85E+o, 

9.87E+01 

2 OOE+OO 

,.96E+Ol 

3.3BE+Ol 

- 
1 

=_I= 

Route 

EPC 

Units 

mgh 

mgikg 

wh 

mQ/kQ 

m/kg 

wh 

wh 

“Q/kg 

@kg 

wh! 

wh 

mgikg 

I C 

EPC 

Selected 

for Risk 

:alc”,atlon (1 

.-- 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

- 
9 s-05 

2 3E-02 

7 OE-07 

6 E-07 

3 1E-06 

36E-05 

4 5E-05 

7 6E-06 

,.5E-04 

3 1 E-06 

3.1 E-05 

WE-05 

1 3E-06 

23E-08 

2 4E-03 

SE-05 

1 2E-02 

4 2E-06 

4 ZE-05 

9 QE-04 

1 .QE-07 

1 .,E-07 

4 4507 

1 .BE-05 

ZOE-05 

3 3E-05 

6.6E-05 

1 4E-06 

1 3E-06 

2 3E-05 

I__ 

ngikg-day 

mgikg-day 

mghg-day 

“g/kg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

“g,kQ-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

“Q/kg-day 

“g/kg-day 

“Q/kg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

“Q/kg-day 

“Q/kg-day 

“Q/kg-day 

mglkg-day 

“g/kg-day 

“g/kg-day 

“Q/kg-day 

“Q/kg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

ancer Slope 

Factor 

NIA 

NIA 

ZOEtOO 

2.OE+oo 

1 x+00 

7.3E-01 

7.3EtOO 

7.3E.01 

7 3E-02 

2 OE-02 

N/A 

7.3EtOO 

NIA 

1 .BE+O, 

N/A 

7 3E-01 

NIA 

NIA 

NIA 

NIA 

2 Et00 

2 x+00 

1 .fE+oo 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA -I__ 

- 

! c 
F 

I - 
“g/kg-day 

“@kg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

mgihg-day 

mgikg-day 

“Q/kg-day 

mgikg-day 

“g,kQ-d”, 

“g/kg-day 

“g/kg-day 

mgikg-day 

mglkg-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

“g,kQ-day 

mgikg-day 

mgi,q.day 

“g/kg-day 

mgikg-day 

mgikg-day __- 

Risk 

- 
NIA 

N/A 

1 ‘E-06 

1.3E-06 

4.7E-06 

2 6E-05 

3 3E-04 

5.5E-05 

1 1 E-05 

6 X-08 

NIA 

3 QE-04 

NIA 

3.8E-07 

NIA 

1 8E-05 

NIA 

NIA 

WE-04 

NIA 

N/A 

4 2E-07 

3 QE-07 

,.OE-07 

NIA 

NIA 

NiA 

N/A 

NIA 

NIA 

N/A 
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TABLE 8 IPbRME 

CALCULATlON OF CANCER RISKS 

REASONABLE MAXMUM EXPOSURE 

NAS oceana-SWMU 1.5 

6 OSE+O, 

1 ME+04 

4 50E-01 

4 20E-01 

ZOOE+OO 

2 30tt01 

2 WE+01 

4 85E+Ol 

9,87E+01 

2,0OE+OO 

1 96E+Ol 

3,38E+Ol 

8 30E-01 

1 50E-02 

1 5sE+03 

1 mE+ol 

7 47E+03 

2 7OEt00 

_- 
I 

- 

mglml 

mgim3 

mgim3 

mgim’ 

mgim’ 

mglm’ 

mgim’ 

mgim’ 

mgim’ 

mgim’ 

mgim’ 

mgid 

mg/m3 

mgim3 

mglm’ 

mgim’ 

mgim’ 

mgim’ 

- 
Tot 

7 4E-0s 

l.SE-06 

5 5E-11 

5.lE-11 

P.‘tE-IO 

2.8E-09 

3 SE-09 

5x-w 

i 2E-08 

2.4E-10 

2 4E-09 

4 IE-OS 

LOE-10 

ME-12 

1 .9E-07 

2 OE-09 

9 1E-07 

3 3E-10 

- 
Exposure 

intake 

(Cancer) 

““k 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“lgmg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mglkg-day 

mgilig-day 

mgikg-day 

mgikg-day 

mgikg-day 

“w/kg-day 

mgikg-day 

II__ 
mtes/Patt- 

NIA 

NIA 

2 0E+00 

2 OE+OO 

1 5E+01 

NIA 

3 lE+OO 

WA 

NIA 

NIA 

4 lE+O, 

NIA 

WA 

l.GE+O, 

NIA 

NIA 

NIA 

WA 

lYS 

mgikg-day 

“wig-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“wkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“KgkQ-day 

cancer 

R,sk 

- 
NIA 

NIA 

t,E-IO 

1 E-10 

3.7E-“9 

NIA 

11E-08 

NIA 

NIA 

NIA 

9 BE-08 

NIA 

N/A 

2 QE-11 

WA 

NIA 

N’Z 

N I 

1 1 E-07 
- 

l.lE-07 
~- 
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CALCULATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 16 

gestlo” Acenaphthene 6.08E+01 

A,“m,num 1.44E104 

Aroclor-,254 4 WE-01 

Aroclor-1260 4 20E-01 

Arsenic P 00E+OO 

se”zo(a)a”thrace”a 2 30E+01 

Benzo(a)pyre”e 2 90E+Ol 

Senzo(b)f,uoranthene 4 85E+Ol 

Be”zo(k)fluora”the”e 9 87E+o, 

Carbazole 2.00E+00 

Chromium 1 96Et0, 

Dibenz(a,h)a”thrace”e 3.%3E+0, 

“lbenzOf”ra” 8.3OE-01 

Dleidrin 1.60E-02 

FlUDE”i3 1 SE+03 

Indeno(, ,Z,%cd)pyra”e ,.6oE+ot 

IlO” 7.47E+O3 

NZipth&“e 270E+OO 

emal Absorptlo” Acenaphthene 

Aluminum 

Exposure Med,um’ Soll 

Exposure Pal”, Direct contact 

receptor Pop~lafim: Construction Worker 

Medium 

EPC 

Value 

6.08Etol 

,.44E+04 

4.50E-01 

4.2OE-01 

2.OOEtOO 

2 30E+0, 

290Et01 

4 85E+o, 

9 87E+ol 

*.OOE+oo 

1 SEE+01 

3 38E+Ol 

- 
I 

MEdl”“l 

EPC 

““Its 

- 

Wkg 

mWg 

@kg 

w/kg 

w/kg 

Ww 

w/kg 

w/kg 

mtikg 

Wkg 

mtikg 

w/kg 

@kg 

mgh 

mgh 

mgN 

@kg 

“WQ 

wfkg 

mgikg 

w/kg 

WkQ 

w/kg 

wlkg 

w/kg 

“Mb 

“wo 

“Wkg 

w/kg 

mgikg 

- 
I - 

6.08E+01 
1.44E-104 
4.50E-01 
4.20E.01 
2.00E+OO 
2 30EtOl 

2 90EtOl 

4.85E+Ol 

9 67E+O, 

2 OOE+OO 

,.96E+Ol 

3 36E+Ol 

8 30E-0, 

,.50E-02 

,.56E+03 

1.6OEiOl 

,.47E+03 

27OEtOO 

6.08EtOt 

,/ME+04 

‘MOE-01 

4 ?OE-01 

2 00E+OO 

2.30E+Ol 

2.9OE+Ol 

4.85E+O, 

9.67E+O1 

2.00E+OO 

1 96E+O, 

3.36E+O, 

- 
I 

mdkg 

w/kg 

w/kg 

mtikg 

WkQ 

w/kg 

mtik 

w/kg 

@kg 

w!Q 

Wkg 

“Wkg 

“WkQ 

wh 

mtikg 

w/kg 

Wkg 

mQ@ 

mtika 

w/kg 

mtikg 

mom 
“Wg 

wb 

w#g 

w&a 

milk9 

mtikg 

mQ/kQ 

mg/kg 

- 

I 

c 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

intake 

(Cancer) 

- 
4 1E-06 

9.7E-04 

3.OE-08 

2 6E-08 

1.507 

1 SE-06 

1.9E-06 

3 3E-06 

6.6E-06 

13507 

,.3E-06 

2 3E-06 

6.6E-06 

1 OE-09 

l.OE-04 

1 1 E-06 

5.OE-04 

I .6E-0, 

1 Z-06 

2.9E-05 

6.4E-09 

5.1E-09 

1.3E-08 

4.6E-07 

5.8E-07 

9 8E-07 

2.0~~06 

‘LOE-08 

3 9E-08 

6 BE-07 

- 
mglkg-day 

mgikg-day 

“g/kg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

“g/kg-day 

mg,kg-day 

mglkg-day 

“g/kg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mg,kg-day 

mgikg-day 

“lgtig-day 

“q/kg-day 

mg/kg-day 

mgikg-day 

- 
N/A 

NIA 

2.0Et00 

2.OEtOO 

1.5Et00 

7.3E-01 

7.3E+OO 

7 350, 

7 3502 

2 0502 

NIA 

7 3Et00 

N/A 

, 6E+01 

N/A 

7 3E-01 

N/A 

N/A 

N/A 

NIA 

2.2E+OO 

2 2Et00 

1.6Etoo 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

- 
e ( 
I 

mg/kg-day 

mgikg-day 

"IQihg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

",Q,kQ-day 

mg,kgday 

mgikg-day 

mgkg-day 

mgikp-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“w&g-day 

mgikg-day 

mg/kgday 

mg,kg-day 

mgikgg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgkfg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

- 
e 
I 

cancer 
Risk 

- 
N/A 

N/A 

6.OE.06 

5 6E-08 

2 OE-07 

l.lE-06 

I.‘%05 

Z‘lE-06 

4.6E-07 

2 E-09 

N/A 

1.7E-05 

N/A 

NIP 

NIA 

7 6E-07 

NIA 

NIA 

3.6E-05 

N/A 

NIA 

WE-06 

1.1~~OS 

2 OE-06 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 
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- 
I 
I - 

I 

I - 

- 
8.30E-0, 

1.50E-02 

1 56Et03 

1.60EiOl 

7.47E+O3 

2.70E+oo 

- 

I 

1 - 

mute 
EPC 

Units 

- 
-T 
II 

EPC 

Selected 

for Risk 

3alculation (1 1. 
mg/kg 
mgikg 
v/kg 

1 w!W 
mdkg 
mglkg 

Total Risk Across 

ir 
- 

I 
I x 

Intake 

(Cancer) 

1 7E-08 

3 OS-10 

3.1 E-05 

3.2E-07 

1 .SE-05 

5.4sOS 

I___ 
Exposure 

Intake cancer Slope cancer Slope CZl”CW 
(Cancer) Factor Factor ““l,S Risk 

Un”s I I I 

a. 

wtes/Pathways 



TA& 8 13, RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Emcss,ans from exposed soil 

Receptor Pop”,a,,o”. Construction Worker 

- 

I 
606E+Ol 

1.44E+04 

4.50E-01 

4 20E-0, 

2 OOE+OO 

2.3OE+O, 

230Ei0, 

4.85E+01 

%37E+01 

200EtmJ 

,.96E+Ol 

336Etol 

8.3OE-01 

,.5OE-02 

1.56E+03 

1 SOEt01 

7.478+03 

2.70E+oo 

- 
I 

- 

Medium 

EPC 

U”ib 

mgh 

w/kg 

dkg 

v/kg 

v/kg 

@kg 

v/k 

Wk 

&kg 

“K!JkQ 

Wkg 

w/kg 

w/kg 

mgikg 

Wkg 

w%! 

WQlkQ 

w/kg 

- 
1 

L - 

- 
4 60E-08 

1 09E-05 

3.41s.10 

3.18510 

1 %E-09 

,.74E-08 

220E-06 

368E-08 

7 48E-06 

152E.09 

1.488-08 

2.56E-08 

&2gE-10 

114E-11 

1 l*E-06 

1 *lE-06 

5.66E-06 

2 0%09 

- 
I 

- 

RO”k? 

EPC 

““ItS 

mgim9 

mg/m3 

mg/m3 

mg/m’ 

mg/m3 

mgh? 

mglm’ 

mgh’ 

mglm’ 

mg/m3 

mgim’ 

mgim’ 

mglm3 

mgim’ 

mglm” 

mglm’ 

mgim3 

mgim’ 

Tot 

- 

I c 

I TF - 
lisk Across 

- 
1.3E-10 

3.OE-06 

9.5E.13 

8.!3E-13 

4.2E-12 

4 SE-1 1 

6.,E-7, 

l.OE-10 

2 IE-10 

4 2E-,2 

‘UE-l, 

7 IE-11 

l.@.E-12 

3.2E-14 

3.3s.OS 

3.4E-11 

1 SE-08 

5 7E-12 

- 
Exposure 

- 
I 

3 -Kc 

- 
mgikg-day 

mgikg-day 

“q/kg-day 

mgikg-day 

mgikg-day 

mgAg-day 

mgikg-day 

mgiky-day 

“lglkg-day 

mQ/kQ-day 

mgikg-day 

mgikg-day 

“IQ/kg-day 

mgiky-day 

mglkg-day 

mgikg-day 

mgikgg-day 

mgikg-day 

- 
‘UtesiPatt 

7 
NIA 

N/A 

2.gE+OO 

2 0E+00 

1.5Et01 

N/A 

3 lE+OO 

NIA 

N/A 

NIA 

4 ,E+O, 

NIA 

N/A 

,.r5E+01 

N/A 

N/A 

NIA 

NIA 

- 

c 

: 

L - 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“IQ/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

“IQ/kg-day 

mgikg-day 

mgikg-day 

“w/kg-day 

“IQ/kg-day 

- 
NIA 

NIA 

ME-12 

1 w-12 

64E-1, 

NIA 

Is&IO 

NIA 

NIA 

NIA 

1 7E-09 

NIA 

N/A 

5 IE-13 

WA 

N/A 

NIA 

NIA 

2 OE-09 

2 OE-09 
- 
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- 

-- 
mm 
mg/kg 
mtikg 
m@kg 
mtika 
mm 
wJkQ 
mtikg 
mgikg 
WkQ 
“JtikQ 

mtikg 

mm 

WkQ 

WkQ 

mtikg 

“WQ 

mg/kg 

mtika 

mtiks 

mg/kg 

“WkQ 

mtiko 

“WkQ 

“WkQ 

mtika 

mti& 

mtikg 

mtikg 

mtikg 

mtikg 

mm 

WkQ 

mwkg 

w&l 

m@kQ 

t”tikQ 

mtiks 

- 

- 
mtikv 

mtike 

m!%Q 

W’kQ 

WkQ 

mtikg 

m@kQ 

mg/kg 

wW 

mtikg 

mtiks 

“WQ 

mtika 

m@kQ 

“KYkJ 

“WQ 

WUkQ 

mtikQ 

“ws 

WkQ 

“WQ 

mtikg 

WkQ 

mtikg 

m@kQ 

mg/kg 

“?MQ 

WkQ 

“WQ 

mtiks 

m@kQ 

WkQ 

mtikg 

WkQ 

“WkQ 

@kg 

WkQ 

WkQ 

--xi 

__- 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

-- 
M 

M 

M 

M 

M 

M 

I.4 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

--- 
lisk Acres: 

- 

- 
“@kg-day 

“@kQ-day 

nyikQ-day 

"@kg-day 

"@kQ.day 

"@kg-day 

"QkQ-day 

n@kQ-day 

n@kg-my 

n@kQ-day 

llgikg-day 

7lg/kQ.day 

n@kg-day 

T@kQ-day 

ll@kg-day 

IQlkQ~day 

W@kQ-day 

li@kg-day 

",Qikg-day 

-. 
mgikQ-dG3y 

~@kQ-d~Y 

"l@kQ-day 

m@kQ&y 

m@kg~day 

m@kg-day 

mgikg-day 

mgikg-day 

mQJkg-day 

m@kg-day 

“lg/kQ-day 

mg/kg-day 

“lQIkQ-dF3y 

mg/kQ-day 

“lgikg-d~y 

“?@kQ-d8.Y 

InQmg-day 

m@kQ-day 

m@k*~day 

-_- 
NiSSlPSl 

n!@Q.*ay 

ntiks W 

"QikQ-day 

ngikg~day 

"gikQ-day 

"@kg-day 

"@kg-day 

n@kg-day 

n@kg-day 

“Qlkg~day 

“@kg-day 

n@kg-day 

nQ&-day 

Tl@kg-daY 

ll@kQ~d+, 

n@kg.day 

m@kQ-day 

W&-day 

W,fkQ-day 

m@kg-day 

m@kg-day 

m@kg~day 

mgkg-day 

“lpikg-d~y 

rn@kg-day 

ms/kQ~day 

mQIkg-day 

mgikg-day 

r”gikQ.day 

mQk!J&y 

m@kg-day 

WkQ w 

rn@kQ-day 

mtikg day 

my/kg-day 

my/kg-day 

“l@kg-dW 

“7Qikg-day 
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CALCVLATON OF CANCER RISKS 

CENTRALTENDENCY 
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- 
! 

3 39Ei01 

1.44Et04 

4 50E-01 

4 20E-01 

2 OOE+OO 

2 30EiOl 

*.WX+01 

4 *5E+o1 

2.03E+W 

1 mE+ol 

*.KE+00 

1,96E+Ol 

X388+01 

8 30E-01 

1.50E-02 

1.5tXt03 

1.60Et01 

7 47Et03 

2 70E+00 

3 39E+01 

1.446+04 

4 50E-01 

4.2OE-01 

200E+OO 

2 3cE+01 

290Et01 

4.85E101 

*.03E+W 

1.60Ecol 

2.00E-100 

196E.m 

3 38E+01 

- 
I 

- 
I - 

WkQ 

WkQ 

mQikQ 

WRQ 

wm 

mQAQ 

mm 

mQhQ 

mgikg 

mm 

mQ/kQ 

mm! 

WkQ 

mQ/kQ 

mQ/kQ 

mQRQ 

WkQ 

@kg 

mQ/kQ 

mm 

WkQ 

@kg 

w/kg 

mQ/kQ 

WkQ 

Wkg 

@kg 

mm 

mQ/kQ 

WkQ 

mm 

mgikg 

- 
I EPC 

Selected 

for R,sk 

Calculation (1 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
2 2E-07 

9.4~.05 

2.9~.09 

2 7E-09 

1 3E-08 

1 5507 

WE-07 

3.2~.07 

t 3E-Of? 

l.OE-07 

1 3E-08 

1 3E-07 

2 E-07 

5.4E-09 

9.8E-11 

1 OE-05 

1 OE-07 

4 9E-05 

ME-08 

4 4E-07 

,.9E-05 

3.5609 

3.3E-09 

8 4E-09 

3 OE-07 

3 8E-07 

6 3E-07 

2.7~.06 

2.1 E-07 

2.6E-08 

2.6E-08 

4 4507 

- 
I - 

"IQ/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgfkg-day 

"IQikg-day 

mgikg-day 

mg/kg-day 

mghg-day 

",g,kQ-day 

"IQ&Q-day 

"?Qikg-day 

mgikg-day 

",Q,kg-day 

mgikg-day 

mgikg-day 

rnQ,kg-day 

mgikg-day 

",gikQ-day 

"IQ/kg-day 

"IgikQ-day 

mg/kg-day 

mQkQ-day 

‘"g/kg-day 

mg/kg-day 

rag/kg-day 

"IQ/kg-day 

mgikg-day 

mQ/kg-day 

mgikg-day 

mgRg-day 

!"g,kQ-day 

- 
c 

! - 
NIA 

NIA 

2.OE+00 

2.OE+00 

1.5E+00 

7.3E-01 

7.3E+OO 

7.3~~01 

N/A 

7.3502 

2 OE-o* 

N/A 

7X+00 

N/A 

ME+01 

NIA 

,.3E41 

N/A 

NIA 

1 

- 
"IgikQ-day 

mQ/kg-day 

"?QRg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgik9-day 

mgikg-day 

mgikg-day 

mgikg-day 

"IQikQ-day 

mgRQ-day 

"IQ/kg-day 

mg/kg-day 

mgikg-day 

mQikg&y 

"IgikQ-day 

mgikg-day 

"?9RQ-day 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgfkg-day 

mgikg-day 

mgikg-day 

mgikQ-day 

mglkg-day 

mglkg-day 

mgikg-day 

cancer 

Risk 

- 
N/A 

NIA 

5 SE-09 

5 5E-09 

ZOE-08 

1 1 E-07 

1 4.506 

2.3E-07 

NIA 

7 GE-09 

2.6E-10 

N/A 

1 GE-06 

NIA 

1 BE-09 

N/A 

7 OE-08 

N/A 

NIA 

3 SE-06 

N/A 

NIA 

7 SE-09 

7.4E-09 

1 3308 

NIA 

N/A 

NJ.4 

NIA 

NIA 

N/A 

NIA 

NIA 
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CALCVLATION OF CANCER RISKS 

CENTRAL TENDENCY 
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I 
I 

RI 

I I L------ 

Total Risk Across All Exposure 

- 
mgikg-day 

mg,kg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

cancer s,opc 

Factor 

NIA 
3.2E+01 

N/A 
NIA 
NIA 
NIA 

- 
aYs 

- 
! c F 
I 

I - 



TABLE 8.16aCT 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCY 

NAS OceawSWMU 15 

- 
I 

, 

Medium 

EPC 

"due 

M~di”“l 

EPC 

un,ts 

- 

mQ/kQ 

@kg 

WkQ 

w@ 

Wkg 

mQik9 

Wkg 

wfb 

mmd 

"JQ/kQ 

mD/kQ 

m9m 

mQ/kQ 

mD/kQ 

m9m 

mQ/kQ 

mQ/kQ 

mQ/kD 

mQ/kQ 

- 
I 

C 

- 

- 
3,39E+ol 

144E+04 

4 5OE.01 

‘WOE-01 

2 00E+00 

2.30Et01 

29OE+01 

4.fm+01 

2 03E+w2 

1 60Et01 

2 0OE+O0 

1.96Et01 

3.38E+01 

8.30E-01 

1.50E-02 

1.5fEt03 

L60E+Ol 

7.47E+O3 

27OE+OO 

3 39Et01 

,.44f+04 

4.50~.01 

4,2OE-01 

2.00E+00 

2.30EI-01 

2 90E+01 

4.85E+oI 

2.03E+02 

160E+ol 

2.00E+00 

,.96E+01 

3 3ciE+01 

mute 
EPC 

units 

m9n9 

mQ/kD 

mQ/kQ 

whg 

mQ/kQ 

m9hg 

mQ/kQ 

mQ/kQ 

wka 

mDh 

w/kg 

wm 

mgikg 

- 

I c 
- 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
3OE-07 

1.x-04 

4.OE-09 

3 8E-09 

1 8E-08 

P.,E-07 

PJX-07 

4 ‘IE-07 

3 8E-06 

1.4s.07 

1 BE-06 

,.8E-07 

3 OE-07 

7 5509 

1.3E-to 

1.4E-05 

1.4E-07 

6.7E-05 

2.48-06 

2 2E-07 

95E-06 

1.w09 

1.7E.09 

4.28-09 

1.5507 

1 SE-07 

3.2E~07 

13s06 

1 t E-07 

1.3E-0.3 

1 3E-08 

2.2E-07 

- 
I 

mgikg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

"?gikQ-day 

mgikg-day 

mgikg-day 

"IQ/kg-day 

mglkg-day 

mQikg-day 

mgikg-day 

"?Q/kg-day 

!"Qikg-day 

mg/kg-day 

mglkg-day 

mgikg-day 

mglkg-day 

"IgikQ-day 

mgikg-day 

mgikg-day 

mQikg-day 

"IgJkg-day 

mgikg-day 

mgtkg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

@kg-day 

mgikg-day 

mQ/kg-day 

mgikQ-day 

mg/kQ-day 

- 
I 

:ancer siope 

Factor 

- 
NIA 

NIA 

2 LIE+00 

2.OE+OO 

15E+oo 

7 3E-01 

7 Et00 

,.3E-01 

NIA 

7.3E-02 

2 OE-02 

NIA 

7.3EtOO 

N/A 

1 tE+ot 

NIA 

7 3E-01 

NIA 

NIA 

NIA 

NIA 

2 2Etoo 

2 2E+00 

1 E+00 

NIA 

NIA 

NIA 

NIA 

NI.4 

N/A 

MIA 

NIA 

- 

- 
mQikg-day 

",g,kQ-day 

mg,kg.day 

mgikg-day 

mQ/kg-day 

",Q,kg-day 

mg/k9-day 

mQ,kg-day 

mQ,kQ-day 

mgRg-day 

mgikg-day 

mQ,kg-day 

mgikQ-day 

mg/kg-day 

mgikg-day 

",g,kQ-day 

mgikg-day 

mgikQ-day 

mg/kg-day 

"JgikQ-day 

mgjkg-day 

"q/kg-day 

mgikg-day 

mgikQ-day 

mgikQg-day 

mgikg-day 

mgikQ-day 

mglkg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

- 
I 
cancer 

R,sk 

- 
NIA 

NIA 

8.lE-09 

7.5609 

*.X508 

1 5E-07 

1 9E-06 

SE-07 

NI.4 

1 OE-08 

3.6E-10 

NI.4 

e E-06 

N/A 

2.2E-09 

NIA 

1.0507 

NIA 

NIA 

4,7E-06 

N/A 

NIA 

4.OE-09 

3 x-09 

6 x-09 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 



TABLE 8.1&t CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 

NAS Oceana-SWM” 15 



TABLE 8.1,a CT 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWM” 16 

Exposure Medium Groundwaler 

Exposure Point Columbia Aquifer Tap Water 

Receptor Population: Resident 

M&urn Medum 

EPC EPC 

Value Units 

Jestlo” Aluminum 5 85E+02 M/I 5.85Et02 #Q/l M 311s03 mgikg-day NM mQikg-day N/A 

Arsenic 1.96Et01 lrQfl 1 96E+01 llDA M 1 04E-04 mQ,kg-day 1.5EtOO mg/kQ-day 1.6E-04 

Benzene 3 44E+03 PQII 3.44E+03 PQ’gil M 1.%x-02 mQikg-day 5.5E.02 mgikQ-day 1 OE-03 

Carbon dlsulfcde 1.94E+02 OQil 1.94Et02 W/l M 1 03E-03 mg,kg-day NIA mQikQ-day N/A 

ChlOlOfO”” 2.,88+02 UQfl 2.,8E+02 /JQil M 1 48E-03 mglkg-day 6 TE-03 mgikg-day 9.OE-06 

Ethylbenzsne 2.44Et02 !JQ/l 2 44E+02 11911 M IJOE-03 mQ,kg-day N/A mglkg-day NIA 

lml 1.54Fz+04 PDil 1 54E+04 MQll M 8.,8E-02 *Q/kg-day N/A *g/kg-day NIA 

M~flQ~“~S~ 4 90E+02 UQ’gil 4.90Et09 Psn M 7.60&03 mQikg-day N/A mgikQg-day NIA 

Methylene chloride 2.16Ei02 wn 216E+O2 US/l M 1 1%03 mgikg-day 7 503 mg/kQ-day 8.6E-06 

N&l,hdW 2 80E+Ol UDil 2 80E+ot @D/l M ,.49E-04 “Wkhy NIA mglkg-day NIA 

Tefrachloroefhene 5.1 OE+OO lrQ/l 5 TOE+00 !JQ/I M 2.,lE-05 *g/kg-day 5 ZE-02 mQ/kQ-day 1 AE-06 

(Total, 1 2E-03 
?“M 

wation AIU~~UIT~ 

AlSenic 

senzena 3.44E+03 

Carbon disulfide 

ChkXdO~~ 2,8E+02 



TABLE *.,*a CT CALC”LAT,ON OF CANCER RISKS CENTRAL TENDENCY 
NAS Oceana-SWMU 15 

- 

R’X”te 

EPC 

Value 

- 

5 ssE+O2 

,.96E+Ol 

3 44Ec03 

1 WE+02 

2.7tE+02 

2.44Et02 

1 SE+04 

4.90E+W 

2.16Etw 

*.SOE+Ol 

5 10E+00 

- 

mglkg-day 

mghg-day 

mgikg-day 

mgwJ&y 

mgikg-day 

mgikg-day 

mgkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

- 
loutes/Pa 

mgkg-day 

mgikg-day 

mgcig-day 

mgtig-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg!ig-day 

mg!ig-day 

mglkg-clay 

mgkg-day 



CALCUl.ATlON OF CANCER RlSKS 

CENTRALTENDENCY 

NAS oceana-SWMU 15 

- 
i 

I - 

m?dl”rn 

EPC 

Value 

5.85E+02 

t%E+ol 

3 ME+03 

W‘lE+02 

2 78Et02 

2.44Et02 

1.54EtW 

4.90Et02 

2 16E+02 

21.80E+0, 

5.10Etlm 

- 
! 

1 - 

khdl”“l 

EPC 

““its 

- 
i 

I - - 

mutt? 
EPC 

UMS 

EPC 

Selected 

for Risk 

Calc”,atlon (1 

mglhgishower R 

mgikglshower R 

mgikgishower R 

mgRg/shower R 

mglkghhower R 

mg/kg/shower R 

mgikgishower R 

mg/kg/shower R 

mg,kQ,shower R 

mgikg,s,wwer R 

mgikglshower R 

Total Risk Across 

- 
NIA 

WA 

1.4E-02 

1.w03 

8.7844 

9 8E-04 

N/A 

NIA 

6.3E-04 

1.3E-04 

1 9E-05 

- 
Exposw 

Intake 

(Cancer) 

UWS 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgAg-day 

mgikg-day 

mgkg-day 

- 
outes/Pa 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

@kg-day 

mgikgg-day 

mgikg-day 

mgikQ.day 

mglkg-day 

mgikg-day 

mgikg-day 

- 
e 

I 

! 
=c 

- 
NIA 

NIA 

4.2B04 

NIA 

7 OE-05 

N/A 

N/A 

NIA 

,.OE-06 

NIA 

3 9E-08 

4 9E-04 
- 
4 9E-04 

- 



TABLE s.*oa CT 
CALCULATlON OFCANCER RISKS 

CENTRAL TENDENCY 

NAS oceana-SWMU 15 

Medium 

EPC 

Value 

bled,“” 

EPC 

U”lb 

- 
wh 

mgW 

m@g 

wh 

“ma 

mQ& 

WkQ 

mm 

“Q/kg 

mg& 

Wkg 

w& 

w/kc4 

w/kQ 

“Q&I 

“Q/kg 

“Q/kg 

“gh 

tmgikg 

“Q/kg 

“g/kg 

“WQ 

“g/kg 

“g/kg 

Wkg 

“Wg 

“g/kg 

Wkg 

“g/kg 

mg/kg 

- 
I 

- 

ROUte 
EPC 
Value 

- 
6.08E+01 

,..ME+W 

4.50E-01 

‘UOE-01 

2.00EtOO 

2.30E+Ol 

2 WE+01 

4 *SE+01 

9 87E+01 

2.00E+llO 

LQSEt01 

3 38E+01 

8 30E-01 

1 SOE-02 

1 SE+03 

1 BOE+Ol 

7 47E+03 

*.70E+OO 

6 osEt01 

1 ‘ME+04 

4 SE-01 

‘QOE-01 

2.00E+OO 

2.30Et01 

2 WE+01 

4 85E a1 

9.87E+Ol 

2 OOE+OO 

,.9SE+01 

3.38E+Ol 

- 
L 

6 OE-OS 

I ‘lE-04 

2.6E-08 

2.5E-08 

S.SE-08 

2 2E-OS 

2 BE-06 

‘ME-06 

9 x-OS 

ZOE-07 

1.9E-07 

3 3E-OS 

- 
mQikg-day 

mgikg-day 

mgikg-day 

mm-day 

mg,kQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mQikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikQ-day 

mglkg-day 

mg,kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

- 
N/A 

NIA 

2 OE+OO 

2.OEtOO 

1 SE+00 

7 SE-01 

7 3Et00 

7.3~.01 

7 SE-02 

2 OE-02 

N/A 

7 3EiOO 

WA 

1 FE+01 

NIA 

7 3E-01 

NIA 

NIA 

NIA 

N/A 

2.2E+OO 

2 2E+00 

1 SE+00 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

- 

: c 

I 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mQ/kg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mQ,kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikQ-day 

mgikg-day 

mgikQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

mQikg-day 

mQikg-day 

mgikg-day 

mgikg-day 

mg,,<g-day 

mgikg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

cancer 
Risk 

NIA 

N/A 

2 SE-08 

&SE-08 

9 2E-08 

5 ,E-07 

6 sms 

l.lE-OS 

2 2E-07 

12E-09 

NIA 

7 SE-OS 

NIA 

7 3-09 

N/A 

3 6ml7 

N/A 

WA 

t E-05 

N/A 

NIA 

59x8 

5 SE-08 

9 gE-08 

NIA 

WA 

NIA 

N/A 

NIA 

NIA 

NIA 



TABLE 8.20~1 CT 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 



TABLE 8.21a Cl 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCY 

NAS oceana-SWM” 15 

r&dl”” 

WC 

Value 

~-- 

6 09Et01 

1,44E+04 

4.50E-01 

4 BOE-01 

P OOE+OO 

2 30E+cr 

2 SIX+01 

4 85E+01 

9&%+01 

2 00E+OO 

,.9E+01 

3 38Etm 

8 30E-01 

1 .SOE-02 

155E+03 

MOE+01 

7 47E+03 

2 ,OE+OO 

6 mEto 

,.44E+04 

4 WE-01 

4 20E-01 

2 00E+00 

2.30Et01 

290Et01 

4 El5Et01 

9.87E+O, 

2.00E+00 

,.9SE+01 

3.38E+01 --- 

- 
I 

- 

Medl”” 

WC 

U”@ 

- 

“g/M 

“Q/kg 

“g4 

“g/kg 

“WQ 

“@kg 

“Wg 

“@kg 

“Wg 

w/kg 

“g/kg 

“gikg 

“@kg 

“@kg 

“Wg 

“Q/kg 

“Y&i 

“gh 

w/kg 

mgm 

“g/Q 

“g/kg 

“g/kg 

“WQ 

“g/Q 

w/kg 

mu@ 

Wk 

m@w 

“g/kg 

- 
S.O*E+Ol 

1 44E+O4 

4 OOE-01 

4 20E-01 

2 00E+OO 

230E+01 

2.9OE+Ol 

4mE+01 

9.L37E+O, 

2.00E+OO 

,.9E+01 

3 38E+Ol 

8 SOE-01 

1 SOE-02 

1 56Et03 

1 60E+O, 

7.47E+03 

2 70Et00 

6.08E+01 

,.44E+04 

4.50E-01 

42OE-0, 

Z.OOE+OO 

2 30Et01 

290E+ol 

4.85E+Ol 

9.87E+Ol 

2.00E+00 

l.BE+01 

x33Et01 

- 

“sib 

“W 

“g/kg 

“‘d&z 

“Q/kg 

“glkg 

“@kg 

“g/kg 

“Wg 

“@?I 

mm 

“g/kg 

“g/kg 

“!@a 

“g/kg 

“gh 

“g/kg 

“g/kg 

“g/kg 

“g/kg 

Wkg 

“@kg 

“g/kg 

mdkg 

“QlkQ 

“WQ 

“g/kg 

“Wg 

“g/kg 

-J&g- 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

--. 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

4OE-07 

94505 

2 SE-09 

*.,IE-09 

1 3E-08 

1 5507 

1 9E-07 

3 E-07 

6 SE-07 

1 3E-08 

13507 

2.2E-07 

5 4E-09 

9 8E-II 

1 OE-05 

1 OE-07 

4 9E-05 

t BE-08 

7 9E-07 

1 .gE-05 

3.5E-09 

3 3E-09 

8 4E-09 

3 OE-07 

3.8E-07 

6.3E-07 

1.3E-06 

&SE-08 

2 SE-08 

44E-07 

- 

; 

-- 

intake 

(Cancer) 

U”b 

- 
mgikg-day 

“g/kg-day 

“gikg-day 

mgikg-day 

“gikg-day 

mgikg-day 

“g,kg-day 

“g/kg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

“gikg-day 

“Qikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

--- 
“g/kg-day 

“g,kQ-day 

“g/kg-day 

mgikg-day 

“gikg-day 

mgikg-day 

“g/kg-day 

“gikg-day 

mgikg-day 

“g/kg-day 

“gikg-day 

“gikg-day 

N/A 

NIA 

2 OEiOO 

2.0Et00 

15E+OO 

7.3E-01 

7.3E+OO 

7 3E-01 

7.3E-02 

ZOE-02 

NIA 

7 3E+00 

N/A 

1 SE+01 

NIA 

73E-01 

NIA 

NIA 

N/A 

N/A 

2.2E+00 

2.2EtOO 

1 fE+oo 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

:ancerSlopt 

-actor “nits 

- 
“g/kg-day 

“gikg-day 

mgikg-day 

“gikg-day 

“g/kg-day 

mgikg-day 

“gikg-day 

mgikg-day 

“g/kg-day 

“gikg-day 

“g/kg-day 

“g/kg-day 

“g/kg-day 

“gikg-day 

“g/kg-day 

“gikg-day 

“g/kg-day 

“g/kg-day 

mglkg-day 

“Q/kg-day 

mglkg-day 

mgikg-day 

“gikg-day 

“g/kg-day 

mgikg-day 

“Qikg-day 

“Q/kg-day 

“g/kg-day 

“gikg-day 

“g/kg-day 

Ca”CW 

Risk 

- 
NIA 

NIA 

5 SE-09 

5 5E-09 

2 OE-08 

1 1 E-07 

1 4E-OS 

2 3E.07 

4 7E-08 

2 SE-10 

N/A 

If3500 

NIA 

1 e-09 

NIA 

7 SE-08 

NIA 

NIA 

3.5E-OS 

N/A 

N/A 

7.9E-09 

74E-09 

1 3E-08 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 



TABLE *.PlaCT 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCY 

NAS Oceana-SWMU 16 

Medium Medium 

EPC EPC 

“d”O U”llS 

PQute 

EPC 

ValUe 

mute 

EPC 

Units 

EPC 

Selected 

‘or R,sk 

Calculation (1) 

6.3llE-01 

IJOE-02 

,.56E+03 

1.60Etol 

7 47E+O3 

2.70E+oo 

Wkg 

mg/lcg 

w&i 

@kg 

wN 

wm 

8 30E-01 

ISOE-02 

1 56E+O3 

I .6OE+Ol 

7.47E+03 

2 70EiOO 

M l.lE-08 mgikg-day NIA mgikg-day N/A 

M 2 OE-10 ma/kg-day 3X+01 mgikg-day 6 3E-09 

M 2 OE-05 mg,kg-day NIA mglkg-day NIA 

M 2.1 E-07 mglkg-day N/A mglkg-day NIA 

M 9.6E.06 mgikg-day N/A mg/kg-day N/A 

M 3 5E-06 mgikg-day NIA mg/kg-day NIA 

. IM” es .5”daCe,S”bS”rfaCe so,, 
(1) Specify Med,“m-Specific (M) 0, Route-Specific (R) EPC selected for hazard calculation. 

Skin absorption factor from EPA, 1995, Assessing Dermal Exposure from So11 EPA Region 111 EPA1903-K-95-003. Skin absorption factor IS 3 2% for arsenic, 6% for PcSs, 

10% for SVOCs, 10% for pesticides, and 1% for all other inorganlcs. 

NIA not applicable. 



TASLE 6.22a CT 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCY 

NAS Oceana-SWM” 15 

Receptor Age: Adolescents 

Medium 

EPC 

Value 

6.08E+Ol 

1 44E+04 

4 60E-01 

4 20E-01 

2 OOEtOO 

2.30E+01 

2 9OEt01 

4 SE+01 

9.87EtOl 

2.00E+00 

1 9l%+01 

3 36E+Ol 

8.30E-01 

MOE-02 

1 56E+03 

1 60EtOl 

7 47tt03 

2 ,OE+OO 

6.08E+ol 

1.44Et0.4 

4 60E-01 

4 20E-01 

P.OOE+00 

2.30E+ol 

2,9OE+01 

4 65EtOl 

9.87E+Ol 

2 00E+00 

1 96E+Ol 

3 38EtOl 

Med,“m 

EPC 

U”lfS 

- 

mWg 

mgh 

mgW 

m9h 

mm 

@kg 

mdkg 

mgikg 

mgh 

mgh 

w/kg 

m9fi9 

wb 

mdkg 

w/kg 

m& 

m9fk9 

Wkg 

Wkg 

m!m 

mgM 

W& 

@kg 

Wkg 

w/kg 

w/kg 

@kg 

mg& 

Wkg 

a 

- 

RO”te 

EPC 

Value 

- 
6 OBE+Ol 

1.44E+O4 

4 50E-01 

4 2OE-01 

2 ooE+oo 

2.30E+01 

2.goE+ol 

4.65E+01 

9 ll7E+Ol 

2 ooE+*o 

1.96E+Ol 

3.38E+Ol 

6.30501 

1 50E-02 

1.56E+03 

1 BOE+Ol 

7 47E+03 

2 TOE+00 

6 osE+Ol 

144E+04 

MOE-01 

4.20E-01 

ZOOE+OO 

2 30E+Ol 

2 90E+01 

4.85E+Ol 

9 WE+01 

2 00E+OO 

1 96E+01 

3.38E+01 

- 

Wkg 

mm 

w/kg 

Wkg 

Wkg 

w/kg 

w!m 

m@kg 

Wkg 

w/kg 

w/kg 

wW 

Wkg 

@kg 

Wkg 

@kg 

Wkg 

w% 

mm 

@kg 

w/kg 

mm! 

Wkg 

wfkg 

w/kg 

w/kg 

w/kg 

mUk 

Wkg 

* 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

I.4 

M 

M 

M 

M 

M 

M 

M 

M 

- 
5 5E-07 

1 3E-04 

‘WE-09 

3 E-09 

1 8E-06 

ZIE-07 

2 m-07 

4 ‘E-07 

ME-07 

I.608 

lx+07 

3.OE-07 

ME-09 

,.3E-IO 

1 4E-05 

1 4E-07 

6.7E-05 

*.‘E-08 

-- 
6 OE-07 

1 4E-05 

2.7w9 

2 SE-09 

6.3509 

2 3E-07 

2 gE-07 

‘LUE-07 

9 SE-07 

2 OE-08 

1 SE-06 

3 3E-07 -- 

- 

- 
mg/kg-day 

mglkg-day 

mg,kg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mghg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

-- 

NIA 

NIA 

2 OEtOO 

2.OEiOO 

ME+00 

7.3E-01 

7 3ErOO 

7.3E-01 

7.3E-02 

2.OE-02 

NIA 

7 3EtoO 

NIA 

1.6EiOl 

NIA 

7 3E-01 

NIA 

N/A 

WA 

NIA 

2.az+oo 

2 2EtOO 

1 6E+OO 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA -- 

mgikg-day 

mgkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgAg-day 

mgikg-day 

mg!kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

-- 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day -- 

cancer 

Risk 

- 
NIA 

NIA 

6 1 E-09 

7 SE-09 

2.7E-06 

1 SE-07 

WE-06 

3.2E-07 

6 SE-06 

36E-10 

NIA 

NiA 

2 2E-09 

NIA 

1 OE-07 

N/A 

NIA 

4 8E-06 

N/A 

NIA 

6.OE-09 

5 6E-09 

1 OE-08 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 



TABLE 8.22a CT 

CALCULATlON OFCANCER RISKS 

CENTRALTENDENCY 

NAS ocean?.-SWMU 15 

“subsudace and sudace soil combined 

I I I II I I I 
Total Risk Across All Exposure Routes/Pathways 



TABLE 6.23a CT 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMUt6 

Medium 

EPC 

Value 

6 08Ei01 

1 44E+04 

4 50E-01 

4 20E-01 

2.00EtOO 

2 30E+01 

i1.90E+01 

4.65Etol 

9 67EiOl 

2 OOE+OO 

1 96E+O, 

3 36Et01 

8 30E-01 

MOE-02 

1 56Et03 

,.60E+o, 

7.47E+03 

2 70E+OO 

6 08EtOl 

I/ME+04 

4.60E-01 

MOE-01 

ZOOE+OO 

2.30E+01 

2 90E+01 

4 85E+01 

9 WE+01 

2 00E+00 

1 96E+O, 

3.38E+O, 

Medium 

WC 

U”lb 

- 

mWa 

Wkg 

@kg 

@kg 

@kg 

mgh 

mgfkg 

Wkg 

mWg 

mgh! 

w/kg 

w!h 

wh 

mgik 

“g/kg 

wW 

“glkg 

“g/kg 

w& 

w/kg 

WkI 

mg/kg 

m@w 

wW 

m&i 

mm 

wh 

@kg 

mg/kg 

mglkg 

Route 

WC 

Value 

- 
6.08Et01 

1.44Et04 

MOE-01 

4 20E-01 

2.00E+OO 

*.30E+oI 

2.90E+01 

4 WE+01 

9 *-Et01 

2 ooE+oo 

1.96E+01 

3.38E+Ol 

6.30E-01 

,.60E-02 

,.66E+03 

160E+Ol 

7.47Et03 

2 TOE+00 

6.08E+Ol 

1 ‘ME+04 

4 50E-01 

4.20E-01 

200E+00 

2.30E+OI 

2 90E+Ol 

4 SE+01 

9 67E+01 

2 00E+00 

1 96E+01 

3 3tJEt01 

Route 

EPC 

Units 

- 

wW 

mm 

mm 

Wk! 

WkcI 

Wkg 

@kg 

w/kg 

w/kg 

mgM8 

m Wg 

mm 

mm 

ma&! 

m&i 

mgik! 

mgkg 

“@kg 

mgfkg 

wik 

WQ 

mg/kg 

mW3 

Wkg 

m@kg 

v/kg 

Wkg 

w&z 

w/kg 

a 

- 
I C 

EPC 

Selected 

for R,sk 

:alculabon (1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
2.6E-05 

6.1 E-03 

,.9E-07 

,.6E-07 

6 5E-07 

9 6E-06 

1 2E-06 

2.1E-05 

4 ZE-05 

6 SE-07 

* 3E-06 

1 4E-05 

3.6E-07 

6 4E-09 

6.6E-04 

6 6E-06 

3 2E-03 

1 1 E-06 

1 .PE-05 

2 9E-04 

5 5E-06 

5 1 E-06 

1 3E-07 

4 6E-06 

5.9E-06 

9.8E-06 

2.OE-06 

4 OE-07 

4 OS-07 

6 8E-06 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

“gikg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg.day 

mgikg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mgikg-day 

“g/kg-day 

“gikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

_I___ 
NIA 

NIA 

2 OEt00 

2 OEtOO 

16E+OO 

7 3E-01 

7.3E+OO 

7 3E-01 

7 3E-02 

2 OE-02 

NIA 

7 3EiOO 

NIA 

1 6E+01 

NIA 

7 3E-01 

N/A 

NIA 

NIA 

NIA 

2 EiOO 

2 2EtOO 

1.6Etoo 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

:ancer Slope 
Factor “mts 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

mglkg-day 

mgikg-day 

Mglkg-day 

mgikg-day 

mgiltg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

Mglkg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

C.3”CW 

Risk 

- 
NIA 

NIA 

3.6E-07 

3.6E-07 

1 3E-06 

7 IE-06 

9.OE-06 

1.5E-05 

3 1 E-06 

1 7E-06 

N/A 

1 OE-04 

N/A 

I.OE-07 

N/A 

5 OE-06 

N/A 

NIA 

2.3E-04 ~-- 
NIA 

NIA 

1 2E-07 

l.lE-07 

2.OE-07 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 



TABLE 8.23a CT 

CALCULATION OF CANCER RISKS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU15 

Exposure Ponf: Direct Contact 

Receptor Populatlo”. Resident 

Dibenzofuran 

oleldrin 

Fluorene 

Indeno(l,2.3-cd)pyrene 

iron 

Napfhalene 

(Tota!) 

8.30E-01 

1 SOE-02 

1 56E+03 

1 SOE+Ol 

7.47Et03 

2.,OE+OO 

‘subsurface and surface so,, comhned 

Total Risk Across All Exposure Routes/Patt 

cancer Slope Cancer Slope Cancer 

F&W Factor unit* Risk 

N/A mgikg-day N/A 

3.2Et01 mglkg-day 9 7E.08 

N/A mgikg-day NIA 

N/A mgikg-day NIA 

N/A mgikg-day NIA 

N/A mgikg-day NIA 

5 ‘so, 

‘Cl)5 ----r-Fizz- 

(1) Specify Medium-Specdlc (M) or Route-Specific (R) EPC selected for hazard calculation 

Skin absorption factor from EPA, 1995, Assessing Dermal Exposure from Sot1 EPA Region 111. EPA/903-K-95-003. Skin absorption factor is 3 2% for arsenic, 6% for pcSs, 

10% for S”OCs, 10% for pe?,11c,des, and 1% for all other ,norgan,cs. 

NIA not applicable 



TABLE 8.24a CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 

NAS Oceana-SWMU 15 

Exposure P01nt Direct Contact 

receptor Population: Con~tructio” Worker 

Benzo(b)fl”ora”the”e 

Be”zo(k)fl”ora”thene 

Inde”o(l,Z.S-cd)pyre”e 

e”zo(b)fluoranthe”e 

Be”zo(k)fl”ora”the”e 

Medium 

EPC 

Value 

-- 

6.08E+Ol 

1 44Et04 

MOE-01 

4.2OE-01 

2.00E+OO 

2 30E+O, 

*.QOE+Ol 

4 85Et01 

9,87E+Ol 

2 00E+00 

1 WE+01 

3 38Etol 

8 30E-01 

1 50E-02 

,.56E+03 

1.60Et01 

7.47Et03 

2 7OEt00 

6.08E+ol 

1 44E+04 

4 50E-01 

4.20E-01 

2 00E+00 

2.30EtOl 

2 90E+01 

4.85E+Ol 

9 8,E+01 

2 OOE+OO 

1 w3Ec01 

3 38Et01 

Med,“m 

EPC 

U”l& 

- 

mgikg 

m#kg 

@kg 

mgikg 

w/kg 

mgikg 

Wkg 

w&i 

w/kg 

w/kg 

@kg 

w/kg 

Wk 

w4 

Wkg 

mgikg 

msiks 

WQ 

wh 

mgh 

Wkg 

w/kg 

wk 

Wkg 

@kg 

@kg 

w!Jkg 

mgk? 

mgfkg 

mm 

I - 
6.08E+Ol 

,.44E+04 

4.50E-01 

4.20E-01 

200E+00 

2 30E+01 

2 QOEt01 

G35E+O, 

9 87E+Ol 

2 OOE+OO 

196E+Ol 

3.38Et01 

8 3OE-01 

1 SOE-02 

1.56Ec03 

160Ec01 

7 4,E+03 

2 70E+oo 

6.OBEtOl 

,.44E+04 

4 50E-01 

4 20501 

2 00E+00 

2 30E+O, 

2 90E+01 

4t35E+01 

9 8,E+O, 

2.00E+oo 

1 96Ec01 

3.38EtOl 

mute 
EPC 

U”ltS 

EPC 

Selected 

for R,sk 

~alc”labo” (1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

7 
3 5E-06 

ME-04 

2 6E-08 

2.5E-08 

1.2E.0, 

1 3E-06 

1 ,E-06 

2.9506 

5 EE-06 

1 E-0, 

1 ZE-06 

2 OE-06 

4 95308 

8 8E-10 

QJE-05 

QAE-0, 

4‘S04 

1,s0, 

9 1 E-07 

2 8E-05 

4 OE-09 

3 SE-09 

9.6E-09 

ME-O, 

4.3E-0, 

,.3E-0, 

1 SE-06 

3 OE-08 

2 9E-08 

5 IE-0, -- 

Intake 

(Cancer) 

““its 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgilcg-day 

mgikg-day 

-- 
mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikgg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

:ancer Slope 

FXkX 

- 
NIA 

NIA 

2.OE-100 

2.OEt00 

lSE+OO 

7 3E-01 

7 3E100 

7 3E-01 

7 3E-02 

ZOE-02 

N/A 

7 3E+00 

NIA 

16E+O, 

N/A 

7 3E-0, 

NIA 

NIA 

II_ 
NIA 

NIA 

2 2E+00 

2 2EtOO 

1 6E+00 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA ____. 

:ancer s,opt 

‘actor un,ts 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgilcg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

“Igikg-day 

mglkg-day 

mgikg-day 

mglkg-day 

mgikg-day 

w/kg-day 

mglkg-day 

mgikg-day 

NIA 

NIA 

5.3E-08 

4 QE-08 

1 BE-07 

9.8E-0, 

1 2E-05 

ZIE-06 

4.2E-0, 

2 4E-09 

N/A 

1 ‘so5 

NIA 

1 4E-08 

NIA 

6 QE-0, 

MA 

N/A 

3 ,E-05 

NIA 

N/A 

9 lE-09 

8 5E-09 

1.5E-08 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A -- 



TABLE 8.24a CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 

NAS Oceana-SWMU 75 

Exposure point or&t contact 

Receptor Populat,on Construct~o” Worker 

Exposure 

Route 

Chemical Medwm 

of Polentlal EPC 

concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Units 

EPC 

Selected 

for Risk 

Calc”latlO” (1) 

Intake I Cancer slops 

DibWZl3f”Kl” 8.30E.01 mQfk9 8 3OE-01 WkQ M 

Oieldrin 1 50E-02 w/kg 1 50E-02 mW%! M 

Fluwene 1 SE+03 “Wg 1 .vE+03 wkg M 

I”deno(l,2,3-cd)pyrens 1 60E+01 w&! 1.60EtOl w/kg M 

lkO” 7,47E+O3 “Q/kg 7.4x+03 wlkg M 

Napthalene 2,70E+OO w/kg 2.70E+OO wfkg M 

(T&l) II I I 

Total Risk Across All Exposure Routes/Pathways 
‘surface and subsurface soil combined. 

(1) Specify M&urn-Specific (M) or Route-SpeciBc (R) EPC selected for hazard calculation. 

Skin absorption factor from EPA, 1995, Assewng Dermal Exposure from Soil. EPA Region 111. EPA/903-K-95-003. Ski” absorpbon factor is 3 2% fpr arsenic, 6% for PC&, 

10% for SVOCs, 10% for pesbcides. and 1% for all other inorganics. 

NIA not applicable 

:ancer siope 
Factor un,ts 

“lgkggaay 
mglkg-day 

mglkg-day 

mgikg-day 

mglkg-day 

“g/kg-day 

- 
MIA 

7 2E-09 

NIA 

N/A 

NIA 

NIA 

4 OE-08 
- 

3 IE-05 
- 



-- 

ixposure 

h/r&urn 
T 
il T 

Irn 

I 

s 
G. 





I f 
E 
I 



- r 

!I- 
l!i 

- -r 



M&urn 

1rface water 

?diment 

Jrfacw Soil 

TABLE 3.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Scenario Timeframe: Current 
Receptor Population: TrespasseriVisitol 

Receptor Age: Adolescents -__ 

Exposure 

Medium 

-- 
Sediment 

urface Soil 

1. 
rP E 

P 

II 

.,,,,,,,,I Chemical Carcinogenic Risk Chemical 

__ 

Non-Carcinogenic Hazard Quotient 

Arsenic 1 1.8E.07 1 -- 1 Z.QE-08 1 

IrOn N/A -- .“-_-_ ___ “_~_._ ..“A ..-- 

(Total) 1.8E.07 O.OE+OO Z.QE-08 

I Exposure 

kutes Total 

Pr1tTlaty Ingestion 

Target Organ 

-- 
irect Contact Acenaphthene 

Aluminum 

Aroclor-I 254 

Aroclor-1260 

Arsenic 

Benzo(a)anthracene 

Benro(a)pyrene 

Benzo(b)fluoranthene 

Benro(g,h,l)perylene 

Benzo(k)fluoranthene 

Carbazole 

Chromium 

Dibenr(a,h)anthracenE 

Dibenzofuran 

Dieldrin 

FtUOr~lle 

Indeno(l,2,3-cd)pyrem 

Iron 

Napthalene 

(Total) - 

T( 
- 

N/A 

N/A 

3.2E-06 

3.OE-08 

l.lE-07 

6.OE-07 

7 6E-06 

1 3E-06 

N/A 

4 2E-08 

1 4E-09 

N/A 

8.8E.06 

N/A 

8.6E-09 

N/A 

4.2E-07 

N/A 

N/A 

1.9E-05 
- 

Risk AC 
- 

. 

. . 

. . 

. . 

. . 

. . 

. 

. 

. . 

. 

. . 

. . 

. 

I.OE+OO 
- 

s Sedimen 
_I_ 

N/A 

NIA 

l.OE-08 

9.8E-09 

1.7E-08 

N/A 

NIA 

N/A 

NJA 

N/A 

N/A 

NJA 

N/A 

N/A 

6.3E-09 

N/A 

N/A 

NIA 

N/A 

4.6E-08 
- 

Z.iE-07 )I ___ 

O.OE+OO Acenaphthane 

0.0E+00 Aluminum 

4.3E.08 Aroclor-1254 

4.OE-08 Aroctor-1260 

1 3E-07 ArSenlC 

6.OE-07 Benro(a)anthracene 

7.6E-06 Benzo(a)pyrene 

1.3E-06 Benro(b)fluoranthene 

O.OE+OO Benzo(g,h,t)perylene 

4.2E-08 Benzo(k)fluoranthene 

1.4E-09 Carbazole 

O.OE+OO Chromium 

8.8E-06 Dibenz(a,h)anthracen 

O.OE+OO Dibenzofuran 

1.7E-08 Dieldrin 

O.OE+OO Flllorene 

4.2E-07 Indeno(l,2,3-cd)pyrer 

O.OE+OO iron 

O.OE+O0 Napthalene 

l.QE-05 (Total) 

II 

e 

IS 
C 

- 

-- 
NOAEL 

CNS 

mmune syste 

NIA 

Skin/Vascula 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NOAEL 

N/A 

Kidney 

Liver 

Blood 

N/A 
iastrointestini 

Blood/Liver 

Whole Body 

- 

m 

I 

II/ 

- 

1 
- 

2.8E-04 

4.OE-03 

6.3E-03 

N/A 

l.YE-03 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

1.8E-03 

N/A 

5.8E-05 

8.4E-05 

l.lE-02 

N/A 

7.OE-03 

3.8E-05 

3 ZE-02 
- 

I 
Risk - 

: 

; Across Su. face Watf 

I Risk ACI 
I_ 

.- 

.- 

.” 

. . 

. . 

. . 

._ 

. . 

._ 

. . 

. . 

0 OE+OO 
- 

Sedimer 
- 

l.lE-04 

7.7.E.04 

ZOE-03 

N/A 

3.OE-04 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

8.6E-03 

N/A 

4.OE.05 

8.lE-05 

7.5E-03 

N/A 

1.8E-02 

2 2E-02 

Z.ZE-02 
- 

3.9E-04 

4.7E-03 

8.3E-03 

O.OE+OO 

2 2E-03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1 1E-02 

O.OE+OO 

9.8E-05 

1.6E-04 

1.8E-02 

O.OE+OO 

1.7E-03 8 6E-03 

2 3E-05 6.OE-05 

2.iE-02 5 4E-02 
- - 

O.OE+LIO 
- 

3.6E-03 



Medium 

urface Soil 

TABL, ;1ME 

SUMMARY OF RECEPTOR RI&S AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Current 
Receptor Population: TrespassedVisita 

Receptor Age, Adolescents 

NAS Oceana-SWMU 15 

Exposure 

Medium 

iir 

- 

T 
A- 

E 
e 

- 

Acenaphthene 

AlUmlIlUlll 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Bsnzo(a)pyrene 

Benzo(b)fluoranthene 

Benro(g,h,l)perylene 

Benzo(k)fluoranthene 

Carbazole 

Chromium 

Dtbenz(a,h)anthracene 

Dibenrofuran 

Dieldrin 

FluorenZ? 

Indeno(l,2,3-cd)pyrem 

Iron 

Napthalene 

ngestior nhalatia 

. 

. . 

. . 

. . 

. . 

. 

. . 

. . 

. . 

. . 

. . 

. . 

l.OE+OO 

N/A 

N/A 

3.7E-13 

3.4E-13 

l.ZE-II 

N/A 

3.7E-11 

N/A 

N/A 

N/A 

N/A 

3.3E.10 

N/A 

N/A 

9.8E-14 

N/A 

N/A 

N/A 

N/A 

3.8E-10 

Carcinogenic Risk Chemical 

Derllla1 

Absorption 

. . 

. . 

_” 

. . 

. . 

. . 

. . 

. . 

O.OE+OO 

Total Risk Across Surface So 

Total Risk Across All Media and All Exposure Routes 

O.OE+OO Acenaphthene 

O.OE+OO Aluminum 

3.7E-13 Aroclor-1254 

3.4E-13 Aroclor-1260 

i.ZE-11 Arsenic 

O.OE+OO Benzo(a)anthracene 

3.7E-11 Benzo(a)pyrene 

O.OE+OO Benzo(b)fluoranthene 

O.OE+OO Benro(g,h.l)perylene 

O.OE+OO Benzo(k)fl”oranthene 

O.OE+OO Carbazole 

3.3E-10 Chromium 

O.OE+OO Dibenz(a,h)anthracen, 

O.OE+OO Dibenzofuran 

9.8E.14 Dieldrin 

O.OE+OO Fl”Orene 

O.OE+Oo Indeno(l,Z,J-cd)pyren 

O.OE+O0 Iron 

O.OE+OO Napthalene 

- 
T 

Primary 

Target Organ 

N/A 

CNS 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NJA 

N/A 

N/A 

Respiratory 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Respiratory 

Ingestion 

. . 

. . 

. . 

. 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. 
. . 
. . 

. . --- -_ 
O.OE+Oo 

Inhalation 

- 

N/A 

4.6E-05 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Z.lE-06 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

9.5E-09 

4.8E-05 

Dermal 

rbsorptia 
- 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

(Total) 1 

. . 

. . 

. . 

. . 

. 

O.OE+OO 

Total Risk Across Surface SC 

Total Hazard Index Across All Media and All Exposure Route! 

Exposure 

Lutes Tot: 

O.OE+OO 

4.6E-05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Z.lE-06 

O.OE+OO 

O.OE+OO 

0 OF+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.5E-09 

4.8E-05 

54E-02 
- 
7.5E-02 



TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Scenario Timeframe: Current 
Receptor Population: TrespasserlVisitol 

Receptor Age: Adolescents 

Total Liver HI = 

Total Neural HI = 

Total Blood HI = 

Total Skin HI = 

Total Gastrointestinal HI = 

Total Immune System HI = 

Total Respiratory HI 

Total NOAEL HI = 



TA, RME 



=i T 





Scenmo T,meframe Future 
Receptor Population Restdent 

Receptor Age Child 

TABLE 3 5 RME 

S”MMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Chemical Exposure 

Point 
Dermal 

bsorptlo 
- 

3 604 

1 1 E-02 

3 9E+00 

2 4E-02 

1 SE-01 

1 3E-01 

4 3E-02 

1 2E-02 

8 BE-03 

t OE-01 

3 5E-02 

1 OE+Ol 

-apwatt 
- 

undwa4 
- 

2 4E-03 

8 9E-03 

2 so:! 

N/A 

3 8E-03 

N 

P&A 

NIA 

N/A 

N/A 

1 ,E-01 

N/A 

5 OE-05 

1 GO: 

9 3E-0: 

N/A 

2 1 E-O: 

2.8E-02 

2 7E-01 

3 8502 
4 ZE+OO 

8 SE+01 

1 5E-01 

1 zE+oo 

2 8E-01 

3 3E+OO 

1 6E+OO 

2 4E-01 

1 SE-01 

6 7E-02 

9 5E+01 

9 5E+0, 
- 

9.5E+01 
- 

1 5E-02 

1 SE-01 

3 ,E-01 

0 0E+00 

8 9E-02 

0 OEtOO 

0 OEtOO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

1 9E-01 

0 OE+OO 

2 7E-03 

4 BE-03 

5 3E-01 

0 0E+00 

3 4E-01 

2 OE-03 --- 

1 7E+00 

----I 
ngestion /I 

Carbon dlsulfide 

Methyl% chloride 

Primary 

Target Organ 

3 7E-02 

4 2EcOO 

7 3E+O, 

1 2E-0, 

1 BE+00 

16E-01 

3 3E+OO 

1 6E+OO 

2 3E-01 

8 3E-02 

3 3E-02 

8 5E+Ol 

CNS 

LIvei 

Whole Body 

LwerIWhole body 

0 OE+OO 

11 00E+00 

AE”Zlphtb”e 

Aluminum 

Aroclor-1254 

Arociol-1260 

Arsenic 

Benro(a,a”thiacene 

Benzo(a)pyrene 

Benro(b,fluoranthene 

Benzo(k)lluoranthene 

Carbazole 

Chromium 

Dlbenr(a,h)anthiacene 

Dlbenrofuran 

Dlddrl” 

FIUOW”.? 

Indeno(l,2.3-cd)pyrent 

iszard lr 
- 

1 3E-02 

1 601 

2 9E-01 

NIA 

8 5E-02 

NIA 

NI.4 

NIA 

N/A 

NIA 

8 4E-02 

N/A 

2 7E-03 

3 SE-03 

5 OE-01 

N/A 

3 2E-01 

1 7E-03 -.- 

1 5Ec00 

TO -- 

NOAEL 

CNS 

Whole body 

N/A 

Sk,nivascuiar 

NIA 

NIA 

N/A 

NIA 

NIA 

NOAEL 

N/A 

Kidney 

Ll”W 

BlO”d 

N/A 

iastrolntestlnal/Biooi 

Ll”CH 

Whole Body 



TABLE 1E 

SUMMARY OF RECEPTOR RlS,& AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Scenario Timeframe Future 
Receptor Population Resident 

Receptor Age Child 

Non-Garanogenic Hazard Quotient 

Em,ssi”ns irom 

ingestion Inhalation Dermal EXPOWE 

Absorpt,“” Routes Tota 

Acenaphthene N/A N/A 0 0E+OO 

Ai”rnl”“rn CNS 8 4E-03 -- 8 ‘LE.03 

Aroclor-i 254 N/A NIA -- 0 0E+O0 

Arocloi-1260 N/A NIA -. 0 OE+OO 

AiS%llC N/A N/A 0 OE+OO 

Benz”(a)anthracene N/A NIA 0 OE+OO 

Benz”(a)pyrene NIA N/A 0 OE+OO 

Benz”(b)lluoranthene N/A NIA 0 OE+OO 

Senzo(k)lluoranthene N/A . N/A .- O.OE+OO 

CT3dXZOle N/A N/A 0 OE+OO 

Chromium AeSpli.St”ly 38E-04 -- 3 BE-04 

Dibenz(a.h)anthracene N/A N/A 0 OE+OO 

Dlbenzofuran N/A N/A 0 OE+O” 

Dieldrin N/A N/A 0 E+OO 

FlUOrelle N/A N/A 0 0E+OO 

Inden”(i.2.3.cd)pyrene N/A N/A -- 0 OE+OO 

IrOn N/A N/A 0 OE+OO 

1 7E-06 1 7E-06 Naplhalene Respiratory 

(Tofal) OOE+OO OOE+OO OOE+OO 0 OE+OO (Total) 0 OE+OO 8 BE-03 0 OE+OO 8 BE-03 

Total Hazard Index Across Soil 0 OE+OO 

Total Hazard index Across All Media and Al, Exposure R”u,es 

Total Vascular HI = 

Total Neural HI = 

Total Blood HI = 

Total Sk,” HI = 

Total Liver HI = 

Total Gastromtestinal HI = 

Total Respiratory HI = 

Total Immune System HI = 



TABLE 9 6 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

- 

T 
=i== 

k T 

1 1 

-_ 

T 
_- 

Non-Carcmogmc Hazard Q”ot,ant Chemical Medium 

- 
roundwate, 

-- 
z---- 

N/A 

4 4E-04 

2 BE-03 

NIA 

2 5E-05 

N/A 

N/A 

NIA 

2 605 

N/A 

4 OE-06 

3 3E-03 

N/A 

1 OE-06 

3 8E-04 

NIA 

2 5E-06 

NIA 

N/A 

N/A 

9 1 E-07 

WA 

4 ,E-06 

3 BE-ok l--i- 0 OE+OO 

/ otal Risk Across , ap wae, 

ngostion 

- 

0 OE+OO 

0 OE+OO 
_I_ 

0 OE+OO 
- 

0 OE+00 

Exposure 

3outes iota 
- 

0 OE+OO 

4.4E-04 

3 2E-03 

0 OE+OO 

2 BE-05 

0 OE+OO 

0 OE+OO 

0 OE+OO 

2 SE-05 

0 OE+OO 

8 6E-06 

3 7E-b3 

3.7E-03 
II_ 

3 7E-03 
- 

0 OE+OO 

0 OE+OO 

1 E-06 

1 7E-06 

5 4E-06 

2 6E-05 

3 3E-04 

5 5E-05 

1 IE-05 

6 3E-06 

0 OE+OO 

3 9E-04 

0 OE+OO 

7 1 E-07 

0 OE+OO 

1 8E-05 

0 0E+00 

0 OE+OO 

8.4E-04 

Carbon disulllde 

Telrachloroethene 

I OOE+OO 1 OOE+OO 0 OE+00 

Total Risk Across Tap wate 

(Total 

---- 
Total 

- 

N/A 

N/A 

, 4E-06 

1 3E-06 

4 7E-06 

2 SE-05 

3 3E-04 

5 5E-05 

1 IE-05 

6 3E-08 

N/A 

3 9E-04 

N/A 

3 8E-07 

N/A 

1 BE-05 

NIA 

N/A 

8 ‘504 

< Acres: 
- 

. 

OE+00 I OF+00 0 OE+OO 

xmdwate 
- 

roundwalei 
- 

N/A 

N/A 

4 2E-07 

3 9E-07 

7 OF07 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

3 3E-07 

N/A 

NIA 

N/A 

NIA 

1 8E-06 

rota - 

c 

e_II 
‘llect Confact 

Acenaphthene 

Aluminum 

Aroclor-1254 

Aroclor-i 260 

Arsenic 

Benzo(a)anthracene 

Benroja)pyrene 

Benzo(b)fluaranthene 

Benro(k)fluoranthene 

Carbazole 

Chromium 

Dibenz(a,h)anthracene 

Dlbenrofuran 

Dleldrin 

Fkl0rtZne 

Indeno(l.2.3.cd)pyrene 

IlO” 

Napthalene 

(Total: 
1 OE+OO (Total) 



TAB, i(ME 

SUMMARY OF RECEPTOR RISKSAND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe Future 

Receptor Population Resident 

Receptor Age AdultiChlld 

NAS Oceana-SWMU 15 

- 

T 
- 

T 

ii= T Carcinogenic Risk Non-Carenogenlc Hazard Quotient /I Chemical 

i T 

- 

Ihaiatlar 

N/A 

N/A 

1 iE-10 

1 OE-10 

3 7E-09 

N/A 

1 1 E-08 

NIA 

N/A 

NIA 

9 BE-08 

NIA 

N/A 

2 9E-,I 

N/A 

N/A 

N/A 

N/A 

1 IE-0, 

Dermal 

4bsorptlor 
- 

. . 

. 

. 

. . 

. 

0 OE+OO 

. . 

. . 

1 OE+00 

II 
I I / nhalatlon Dermal 

ibsorptio 
- 

0 OE+OO 0 OE+OO 

0 OE+OO 
- 

0 OE+OO 
- 

Exposure 

loutes Total 
- 

0 OE+00 

0 OE+OO 

1 IE-10 

1 OE-10 

3 7E-09 

0 0E+00 

i.lE-08 

0 OE+00 

0 OE+OO 

0 OE+OO 

9 BE-00 

O.OE+OO 

0 OE+OO 

2 9E-11 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+00 

1 1E-07 

8.4E-04 
- 

4 5E-03 
- 

*,um\num 

AroclorvP54 

A,ocior-1260 

Arsenic 

Benro(a)anthracene 

Benzo(a)pyrene 

Benzo(b)iluoranthene 

Benzo(k)fluoranthene 

Chromium 

Dibenr(a,h)anthracene 

Dibenzoluran 

Dieldrln 

Fluorene 

Indeno(1 ,Z,%cd)pyrene 

Iron 

Napthaiene 

------He 0 OE+OO 0 OE+OO (Total) 

Total Hazard Index Across Soii 

Total Risk Across Ail Msdia and All Exposure Roules 

Total Hazard Index Across Soil 

Total Hazard Index Across All Media and All Exposure Routes 

‘suilace andsubsutiace combined 



T 



T 
- r 

F 

- 

i 

El 

E 
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TAABLt J 9 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Scenario Timelrame Future 

Receptor Population TrespasserNwtor 

Receptor Age Adults - 
7 Exposure 11 Chemical I Carcinogenic Risk 

II 
Chemical 

I 
Non-Carcinogenic Hazard Ouo,,en, EKpOSUre 

Medium 

Primary lngestlor 

Target Organ 

I 
I n F 

I ‘I 

I 

i I 
I 
Isk / - 

0 OE+OO 

--tzX 
- 

3 7E-03 

2 1 E-02 

2 5E-02 

2 5E-02 
- 

5 5E-04 

4,2E-03 

8 so3 

0 OE+OO 

1 9E-03 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

1 7E-02 

0 OE+OO 

4 9E-05 

2 OE-04 

2 1 E-02 

0 OE+OO 

8 OE-03 

6 7E-05 

6 IE-02 
- 

Total R 

0 OE+OO 0 OE+OO 

4cross surface wate 

Sedmlent 

To - 

N/A 

NIA 

6 3E-OE 

5 SE-Of 

2 1 E-07 

1.2E-OE 

1 5E-DE 

2 3E-OE 

3 OE-07 

2 BE-05 

N/A 

e 1 E-05 

NIA 

1.7E-08 

NIA 

e 9 2E-07 

NIA 

N/A - -- 

, 3 7E-05 
- - 

Sedimer 
- 

N/A 

N/A 

4 SE-08 

4 6E-08 

8 ZE-08 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

3.9E-08 

NIA 

N/A 

N/A 

N/A -- 

2.2E-07 
- 

;““I=== 0 OE+OO Acenapnthens 

tal F lisk Acr 
- 

. 

. . 

. . 

. . 

. . 

. 

. 

. . 

0 OE+OO 
- - 

Tr 
2 lE-04 

2 9E-03 

4 SE-03 

NiA 

1 603 

N/A 

NIA 

N/A 

N/A 

N/A 

1 3E-03 

NIA 

4 BE-05 

6 lE-05 

7 9E-03 

N/A 

5 1 E-03 

2 7E05 

2.4E-O* 
======z 

?isk Aw 
- 

. . 

. 

. . 

. . 

. 

Sedimer 
- 

3 4E-04 

1 3E.03 

3 6E.03 

NIP. 

5 3E-04 

N/A 

N/A 

N/A 

N/A 

N/A 

1 5E-02 

NIA 

7 OE-06 

1 4E-04 

1 3302 

N/A 

? 9E-03 

I OE-05 

3 7E-02 
- 

ass - 

._. 

- 

- 

3 
G 

)- - 

- 

d 

_. 

- 

ioil 

- 

NOAEL 

CNS 

Immune system 

N/A 

Skinivascular 

N/A 

N/A 

N/A 

N/A 

N/A 

NOAEL 

N/A 

Kidney 

Liver 

Blood 

N/A 
aslrolntestinaliBloo 

ILIVer 

Whole body 

Alwmnum 

Aroclor-1254 

Arocior-,260 

Arsenic 

Benzo(a)anthracene 

Eenza(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)lluorunthene 

Carbazole 

Chromum 

Dibenz(a,h)anthracene 

Dibenzotuan 

Dieldrin 

Fiu’Irer,e 

lndeno(l.2.3-cd)pyrenr 

Iron 

Napthalene 

(Total 

Aluminum 

Aroclwi254 

Aroclor-i 260 

Arsenic 

.?.enza(a)anthracene 

Benzo(a)pyrene 

Benza(b)fluoranthene 

Benzo(k)iluoranthene 

Carbazoie 

Chromium 

D,benz(a,h)anthrace”~ 

Dlbenzoiuran 

Dleldrln 

FlUOV?IV? 

Indeno(1 .P,&cd)pyrer 

IrOn 

Napthalene 

(Total: I Of?+00 
- 



TABLE 9 9 RME 

SUMMARY OF RECEPTOR RISKSAND HAZARDS FOR COPCS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU 15 

-7 

Benzo(b)lluoranlhene 

Benzo(k)fluoranthene 

,ndeno(l,2,3-cd)pyrene 

Total Risk Across Al, Med,a and All Exposure Roules 11 11 3 BE-05 Total Hazard Index Across All Media and All Exposure Routes 11 8 6E-02 

. sudace and subsullace combined 

Total Skin HI 7 

Total Gaslroiniestinai HI = 

Total K,dney H, = [ 1 4 9E-05 

Total Respiralory HI = c- 

l----i 
Total Immune System HI = c a 



Scenario Timeframe Future 

Receptor Population TrespasserN~s~tor 

Receptoi Age Adolescents 

SUMMARY OF RECEPTOR RISKSAND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

I 

Total R,sk Across Surface Wafer 

Tot 

3.OE-08 

1 iE-07 

Ben:o(a)anthracene 6 OE-07 

Be”zo(b)fluoianthe”e 1 3E-06 

Benzo(k)fluoranthene 2 6607 

1 4E-09 

Dtbenz(a.h)anthracene 8 BE-06 

8 6E-09 

indeno(, ,2,3-cd)pyrene 4 2E-07 

NIA 

(Total) 1 9E-05 

al F - 

c 
- 

lisk Au 
- 

ass - 

- 
1 Of+00 
- 

Sediment 
- 

N/A 

N/A 

1 4E-08 

1 3E-08 

2 3E-08 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

1 IE-08 

N/A 

NIA 

N/A 

N/A 

6 1 E-08 
- 

I F 
E 

: 

- 

Non-Carcmagen,c Hazard Quot,en, 

Primary Ingestion lnhalahon Dermal 

Target Organ Absorptia 

Total Risk Across Surface Water 

Benro(a)anthracene 

Benza(b)fluoranthene 

Benro(k)fl”oranthene 

Dlbenz(a.h)anthracene 

Indeno(l,2,3-cdjpyrene 

(Total: 

NOAEL 

CNS 

nmune Systel 

N/A 

Sktnivascular 

N/A 

NIA 

NIA 

N/A 

NIA 

Ll”fx 

NIA 

Kidney 

LlVW 

Blood 

N/A 
iastrointestini 

/Blood/Liver 

Whole Body 

- 

n 

II 

- 

- 

Tc 
* 8E-04 

4 OE-03 

6 3E-03 

N/A 

1 9E-03 

N/A 

N/A 

N/A 

N/A 

NIA 

1 BE-03 

N/A 

5 8E-05 

6 4505 

1 iE-02 

N/A 

7 OE-03 

3 ‘&E-05 --.- 

3 2E-02 
- 

iisk Acre 
- 

. 

. 

I OE+OO 
- 

I.% : 
- 

--: 

-..i 

;ed,men 

26E-04 

9 SE-04 

2 7E-03 

N/A 

4 OE-04 

N/A 

N/A 

N/A 

N/A 

NIA 

1 2E-02 

N/A 

5 3E-06 

1 IE-04 

9 9E-03 

N/A 

2 ZE-03 

3 OE-05 

2 602 
- 

Exposure 

ioutes Toti 
- 

3 6E-03 

1 BE-02 --_-- 

2 E-02 

2 ZE-02 

54E-04 

SOE-03 

9 OE-03 

0 0Ec00 

2 3E-03 

0 OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+00 

1 3E-02 

0 OE+OO 

6 3E-05 

1 9E-04 

2 1 E~02 

0 0E+00 

9 2E-03 

6 605 

6 1 E-02 
- 



TABLE 9 10 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP‘3 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

TrespasserNisitor 

RPrP”t”r A”p_ AdoleScentS 

-- 

: 
SO 

Benzo(bjiluoranthene 

Benzo(k)fluaranthene 

D,benz(a,h)a”,hracene 

lndeno(l,P,3-cdjpyrene 

Total Rusk Across Ail Media and Ail Exposure Routes It 11 1 9E-05 Total Hazard Index Across All M&a and Ail Expowe Routes I[ 9 ~E.OP 

’ surface and subsurface combined 

Tot.1 Vascular HI = 1) /j 5 9503 

Total Liver HI = 1 1 4 1 E-02 

Total Neural HI = r;,,,, 

Total Blood HI = m 

Total Sk],, HI = F] 

Total Kidney HI = ba 
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Medium 

urface SOll 

TABLE 9.12.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

Scenario Timeframe: Current 
Receptor Populaflon: TrespasseriVisitoi 

Receptor Age: Adults 

Exposure 

Medium 

rect Contact 
I 

II lgestion 

- 

N/A 

N/A 

5.9E-09 

5.5E-09 

?.OE-08 

LIE-07 

1 4E-06 

2.3E-07 

4.7E-08 

2.6E-10 

N/A 

1.6E-06 

N/A 

1.6E-09 

N/A 

7.6E-08 

NIA 

NIA 

3.5E-06 
- 

Aluminum 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Benro(a)anthracene 

Benzo(a)pyrene 

Benro(b)fluoranfhene 

Benro(k)fluoranthene 

Carbazola 

Chromium 

Dibenz(a,h)anthracenr 

Dibenzofuran 

Dieldrin 

FlUOr-Xle 

Indeno(l,2,3-cd)pyren 

I/ 

Iron 

Napthalene 

Dermal 

\bsorption 

N/A 

N/A 

7.9E-09 

7,4E-09 

1.3E-08 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

6.3E-09 

N/A 

N/A 

N/A 

N/A 

3.5E-08 
- 

Total Risk Across Surface So 

Total Hlsk Across All Media and All Exposure Routes 

e 

r - ======+- (-rota’ 

. . 

. . 

. . 

. . 

. . 

. . 

. 

. 

. . 

. . 

. . 

. 

3.OE+OC 
- 

T= 
Carcinogenic Risk 

Exposure 

loutes Tota 
- 

0.0E+00 

O.OE+OO 

1.4E-08 

1 3E-08 

3.3E-06 

1 .I E-07 

1.4E-06 

2 3E-07 

4.7E-08 

2.8E-10 

O.OE+OO 

1.6E-06 

O.OE+OO 

7.9E-09 

O.OE+OO 

7.6E-08 

0.0E+00 

O.OE+OO ~--- 

3,5E-06 -- 

3.5E-06 

3.5E-06 
- 

Chemical 

- r 
L T 

- 

Non-Carcinogenic Hazard Quotient 

Primary 

‘arget Orgar 

Ingestion 

- 

Dermal 

bsorptlor 
II__ 

I 



TABL ,.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

Medium 

urface Soil 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

Scenario Timeframe: Current 
Receptor Population: TrespasseriVisitol 

Receptor Age: Adolescents 

Exposure 

Medium 

iurface Soil Iirect Contact Acenaphthene 

Aluminum 

Aroclor-1254 

Aroclar-1260 

Arsenic 

Benzo(a)anthracene 

Benro(a)pyrene 

Be”ro(b)fluoranthene 

Benzo(k)fluora”thene 

Carbazole 

Chromium 

Dibenz(a,h)anthrace”~ 

Dibenzofuran 

Dieldrin 

Fluorene 

Indeno(l,2,5cd)pyre”~ 

iron 

Napthalene 

[Total] 

lngestiar 

- 
N/A 

N/A 

8.lE-09 

7.5E-09 

2.7E-08 

1.5E.07 

1.9E-06 

3.2E-07 

1 .OE-08 

3.6E-10 

NIA 

2.2E.06 

N/A 

Z.ZE-09 

N/A 

l.OE-07 

N/A 

N/A _ .-- -_ 
4.7E.06 
- 

1 I 
I 

- 

Carcinogenic Risk 

nhalatb 

- 
. 

. . 

. . 

__ 

. . 

. . 

. . 

. . 

. 

. . 

. . 

. 

. . 

. . 

. . 

. . 

. . 

. . 

O.OE+OO 
- 

” I 

- 

Dermal 

Absorption 

N/A 

N/A 

4.OE.09 

3.7E-09 

6.7E-09 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

3.2E-09 

N/A 

NIA 

N/A 

NIA 

1 BE-08 
- 

Total Risk Across Surface So 

Total Risk Across All Media and All Exposure Routes 

- 

li 
J 

F 

Exposure 

Routes Tota 

O.OE+OO 

O.OE+OO 

l .ZE-08 

i.iE-08 

3.4E-08 

1.5E-07 

1.9E-06 

3.2E-07 

i.OE-08 

3.6E-10 

O.OE+OO 

Z.iE-06 

O.OE+OO 

5.4E.09 

O.OE+OO 

1 .OE-07 

O.OE+00 

O.OE+OO -..___.. - 

4.8E-06 

4.8E-06 

4.8E-06 

Chemical 

- 
l- 
L 1 

- 

Non-Carcinogenic Hazard Quotient 

Primary 

‘aget Orga 
- I n 

- 

Ingestion 

- 

I I 

- 

nhalatior 

- 

Dermal 

Jxorptior 
- I 1 i 



- 

__ 







TABL, 3T 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

Scenario Timeframe Future 

Receptor Populat~cn Resident 

Receptor Age AdulliChlld 

- 

I 
‘i c 

: 

I 

- 

Chemical NowCarcInogenic Hazard Quotient 

Primary Ingestion inhalation DW~C3 

rarget organ Absorptior 

(Total) =I= 0 OE+OO 0 OE+OO’ 0 OE+00 

Total Risk Across Tap wate 

T I Hazard 
I_ 
eta - 

- 

lndi ?x Acrosz - - 
lundwale 
- 

i Grt - 

/ 

Exposure 

io”teS 1-&l 
- 

0 OE+OO 

1 E-04 

1 ,E-03 

0 OEcOO 

9.9E-06 

0 OE+OO 

O.OE+OO 

O.OE+OO 

8 !E-08 

O.OE+OO 

3 OE-06 

1.3E-03 

1 3E~03 
- 

1 3E-03 
- 

0 OE+OO 

0 OE+OO 

5 1 E-07 

4 7E-07 

I.?&06 

7 IE-06 

9 OE-05 

1 SE-05 

3 1 E-08 

1 7E-08 

0 OE+OO 

1 OE-04 

0 oE+oo 

2 OE-07 

0 OE+OO 

5 OE-06 

0 OE+OO 

0 OE+OO ~.- 

2 3E-04 

2 3E-04 
- 

Carbon disulfide 

N/A 

1 6E-04 

1 OE-03 

N/A 

9 OF06 

N/A 

N/A 

N/A 

8 606 

N/A 

Absorptior 

. . N/A 

3 9E-07 

1 35.04 

N/A 

8 4E-07 

N/A 

N/A 

N/A 

3 ZE-07 

NIA 

. . 

. 

0 OE+OO 

0 OE+OO 
- 

0 OE+OO 
- 

Acenaphthene 

Alum~n”m 

Aroclor-1254 

A,OClO,-I 280 

A,Sf?“lC 

Benra(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fl”oranthene 

Benzo(k)fluo,anthene 

Carbazale 

Chromium 

Dibenr(a,h)anthracens 

Dlbenzoluran 

Dieldrin 

Fluorene 

Indeno(l,2,3-cd)pyrene 

IrOn 

Napthalane 

(Total, 

TOIUI 
- 

N/A 

NIA 

3 8E-07 

3 6E-07 

1 3E-06 

7 IE-06 

9 OE-05 

1 5E-05 

3 1 E-06 

1 E-08 

N/A 

,.OE-04 

NIA 

1 OE-07 

NIA 

5,OE-06 

N/A 

N/A --- 

2 3E-04 

< Acres! 
- 

. . 

. . 

. . 

2. 

OE+OO 0 0E+00 

Risl - 
-T-- 

NIA 

N/A 

1 ZE-07 

1 1E-07 

2 OE-07 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

9 7E-08 

N/A 

N/A 

NIA 

N/A 

5 4E-07 

- 

/ 0 OE+OO , OE+00 0 OE+OO 

0 OE+Oo 
- 

(Total L..- 
Total Risk Across So!1 Total Risk Across Soil 



Scenawz Tlmelrame Future 
Receptor Population Resident 

Receptor Age Adult/Child 

TABLE 9 16 CT 

SUMMARY OF RECEPrOR RISKSAND HAZARDS FOR COPCs 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

Total R,sk Across Ail Med,a and All Exposure Routes Total Hazard index ACROSS All Media and A,, Exposure Routes 

\ 



TA> ,7 CT 

SUMMARY OF RECEPTOR RISKSAND HAZARDS FOR COP& 

Scenailo TImeframe Future 

Receptor Population Construction Worker 

Receplar Age Adult 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

- 

T 
=i= 

Carcinogenic Risk 

1 

- 

L 

Chemical 

lgestior 

- 

. . 

. . 

. . 

? 0E+00 

n 

I 

3s \ - 

._ 

._ 

._ 

. 

. . 

. . 

1 *E+OC 

sk Acra 
- 

Dermal 

Absorption 
- 

NIA 

1 5E-07 

1 IE-05 

N/A 

8 4E-08 

N/A 

N/A 

N/A 

4 9E-08 

N/A 

7 OE-08 ----- 

1 IE-05 

Nater I” Pi 
- 

0 OE+OO 

1 5E-07 

1 lE-05 

0 OE+OO 

8 4E-08 

0 OE+OO 

0 OE+OO 

0 0E+00 

4 9E-08 

0 OE+OO 

7 oE-08 ~-I 

1 1E-05 

I 1 E-05 
- 

Primary 

Target Organ 

xcavation Pit 

Carbon dlsulkde 

Manganese 

Methylens chlollde 

--I--- 

Naphthalene 

Tetrachloroethene 

(Total) 

- 

. . 

. . 

N/A 

NA 

9 3E-03 

4 SE-06 

I 3E-02 

3 6E-06 

N/A 

NIA 

1 IE-06 

1 3E-04 

1 4E-07 

2 3E-02 

- 

: 

Air 

All Media 
- 

- 

i 

- 

! 

lumlnum 

rsen,c 

enzene 

arbon disullide 

hloroiorm 

thylbenrene 

3” 

anganese 

ethylene chloride 

@lfh&t”e 

:trachloroethene 

(T’Jfai) 

. . 

-z...-- 

N/A 

N/A 

Blood 

CNS 

Liver 

Development 

N/A 

N/A 

Ll”W 

ReSpiW.iOly 

lver/Whole Sod) 

0 OE+OO 

0 OE+00 

9 3E~03 

4 5E-06 

1 3E-02 

3 606 

0 OE+00 

0 OE+OO 

1 IE-06 

1 3E-04 

1 ‘%E-07 

2 3E-02 

2 3E-02 

2 3E-02 
- 

. . 
Total Risk Across V~llt~l~zalon from Pit 

Total Hazard Index Across Graundwater l.lE-05 
- 



TABLE 9 17 CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

Scenario TImeframe Future 
receptor Pop&bon Construclion Worker 

Receptor Age Adult 

- 

ir Chenvw, Medium Exposure 

Medium /I 
ctlemca, Carc,nogen,c Risk 

lhalatia 

- 

. 

. . 

. . 

- 

N/A 

N/A 

5 3E-08 

4 9E-08 

1 8E-07 

9 BE-07 

1 2E-05 

2 1 E-06 

4 2E-07 

2 4E-09 

N/A 

1 GO5 

NIA 

1 4E-OE 

N/A 

6 9E-07 

N/A 

N/A 

3 1 E-O? 

Dema, 

bsorption 

Primary 

Target Organ 

Exposure 

o”tes Tota 

0 OE+OO 

O.OE+OO 

6 ZE-08 

5 8E-08 

1 SE-07 

9 BE-07 

1 2E-05 

P 1 E-06 

4 2E-07 

2 4E-09 

0 OE+OO 

1 4E-05 

0 0E+00 

Z.lE-08 

O.OE+OO 

6 SE-07 

0 OErOO 

0 OE+OO 

3 1 E-05 

3 1 E-05 
- 

4 3E-05 
- 

Dermal 

ibsorption 

NIA 

N/A 

9 1 E-09 

8 5E-09 

1 5E-08 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

7 ZE-09 

NIA 

N/A 

N/A 

N/A __-- 

4 OE-08 

Acenaphthene 

Aluminum 

Aroclor-,254 

Aroclor-,260 

Arsenic 

Benroja)e”lhracene 

Benro(a)pyrene 

Benzo(bj,iuoia”ths”e 

Benzo(k)iluoranthene 

Carbazoie 

Chromium 

Dlbenz(a,h)anthracen~ 

Dibenzoturan 

Dieldrin 

Fluorene 

lndena(l .P,J-cd)pyren 

,ron 

Napthalene 

Tofal Risk Across So,,’ 

Total R,sk Across All Media and All Exposure Routes Total Hazard index Across All Media and All Exposure Routes 

. suriace andsubsudace combined 



TAL i8 CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCY 

Scenario Timeframe Fuiure 
Receptor Population Industrial Worker 
Receptor Age Adult 

NAS Oceana-SWMU 15 

Ii= - n- - 
I- Medium 

ET---- 

- 

Carcinogenic Risk Exposure 

PO,“, 

Chemical Chemical Non-Carcinogenic Hazard Quotient 

Ingestion nhalaiior II lngestior 

- 
N/A 

N/A 

2 8E-08 

2 6E-08 

9 2E-08 

5 1 E-07 

6 5E-06 

i.lE-06 

2 ZE-07 

1 7.E.09 

N/A 

7 5E-06 

N/A 

7 3E-09 

N/A 

3 6E-07 

N/A 

N/A 

I 6E-05 

1 1 
I 

/ 

nhalatio Primary 

aiget orga, 
- 

Dermal 

ibsorptio! 
- 

DUnal 

lbsorption 
_I; 

N/A 

N/A 

5 SE-08 

5 5E-08 

9 SE-08 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

4 7E-08 

N/A 

N/A 

N/A 

N/A 

2 6E-07 

Exposure 

3ouies Tofa 
- 

0 oE+CC 

0 0E+oo 

8 7E-08 

8 , E-08 

I 9E-07 

5 1 E-07 

6 S-06 

1 I E-06 

2 2E-07 

1 ZE-09 

0 0E+00 

7 5E-06 

0 0E+00 

5 4E-08 

0 OE+W 

3 6E-07 

0.0E+00 

0 OE+OO 

1 7E-05 

1 7E-05 
- 

1 7E-05 
- 

II 
rect Contact Acenapthene 

Al”tTllilll~ 

Aro~lor-1254 

Aroclor-1260 

Arsenic 

Benzo(ajanfhracene 

Benzo(a)pyrene 

Senzo(bjfl”oranthene 

Bonro(k)fluoranthene 

Carbazole 

Chromium 

Dibenz(a,h)anthracene 

Dibenzoiuran 

Dieldrin 

Fiuorene 

Indeno(l ,P,S-cdjpyrene 

IrOn 

Napthaiene 

0il 

Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

‘surface and subsurface combined 



TABLE 9.19.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRAL TENDENCY 

NAS Oceana-SWMU 15 

Scenario Timeframe: Future 
Receptor Population. TraspasserlVisiiol 

Receptor Age: Adults 

* surface and subsurface combined 



Medium 

oil” 

Scenario Tuneframe: Future 
Receptor Population: Trespasser/Visw 

Receptor Age: Adolescents 

TA, ,eO.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

Exposure 

Medium 

;oil )irect Contact Acenaphthane 

Aluminum 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Benro(a)anthracene 

Benro(a)pyrane 

Benzo(b)fluoranthene 

Benzo(k)Ruoranthene 

Carbazole 

Chromium 

Dibenz(a,h)anthracenl 

Dibenzofuran 

Dieldrin 

Fkl0rene 

Indeno(l.2.3.cd)pyren 

Iron 

Napthalene 

(Total) 
II 

- 

T 
I 

lngesfia 

- 
N/A 

NIA 

8.lE-09 

7.5E-09 

2,7E-08 

1.5E-07 

1.9E-06 

3x-07 

6.5E.08 

3.6E-10 

N/A 

Z.ZE-06 

N/A 

Z.ZE-09 

N/A 

l.OE-07 

N/A 

N/A 

4.9E-06 
- 

Carcinogenic Risk 

Ihalalio 

Chemical 

n 

I I 

- 

Dermal 

%sorpiior 
- 

N/A 

N/A 

B.OE-09 

5.6E-09 

l.OE-08 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

4.7E-09 

N/A 

N/A 

N/A 

N/A 

2.6E-08 
- 

I , F 

E 

Exposure 

ioutes Tota 
- 

O.OE+OO 

O.OE+OO 

1.4E-08 

1.3E-08 

3.7E.06 

1.5E-07 

1.9E-08 

3.2E-07 

6.5E-08 

3.6E-10 

O.OE+OO 

2.2E-06 

O.OE+OO 

6.9E-09 

O.OE+OO 

1 .OE-07 

. . 

.s 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. 

__ 

. . 

. . 

.” 

. 

. . 

I.OE+oo 
I_ 

II Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

Non-Carcinogenic Hazard Quotient 

Primary 

‘argel Orga I n 

- 

nhalation I Dermal i Jbsorptior 
- 

* surface and subsurface combined 



TABLE lO.l.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 15 

Scenario Timeframe: Current 
Receptor Population. Industrial Worker 
Receptor Age: Adull 

IT Non-Carc~noyen~c Hazard Quotient Carcinogenic Risk Exposure 

Point 

Chemical Exposure 

Medium 

Surface Soil 

M&urn 

urface Soil 

.bsorptior 
- 

lhalation lngestior 

l.OE-06 

5.9E-06 

7.4E-05 

1 .ZE-05 

8.6E-05 

4.lE-06 

Exposure 

loutes Tot2 
- 

Primary 

-arget orgar 

Ingestion Exposure 

butes Tota 

1.7E-06 

5.9E-06 

7.4E-05 

l.ZE-05 

6.6E-05 

4.1E-06 

l.SE-04 

1.8E-04 

1.6&04 

Dermal 

ibsorptior 
I__ 

6.6E-07 

N/A 

NIA 

NIA 

N/A 

N/A 

6.6E-07 

iirect Contact 

Arsenic 

Benro(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenr(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

Total Risk Across Surface S( 

Total Risk Across All Media and All Exposure Route! 
-- Total Risk Across Surface Soil1 O.OE+OO 

Total Risk Across All Media and All Exposure Routes 



TABk ~.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

REASONABLE MAXIMUM EXPOSURE 

lScenario Timeframe’ Current k Receptor Population: TrespassedVisitot 

Rwl3ntnr Anm- Ad,,,k 

NAS Oceana-SWMU 15 

.___ r._, .,=_. .__.._ 
I 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinoaenic Hazard Quotient 

Benzo(a)anthracene 

Benzo(a)pyrene 

Medium 

Ingestion Inhalation Dwllal Exposure 

Absorption Routes Total 

Direct Contact 

Total Risk Across All Media and All Exposure Routes 

Total Risk Across Surface Soi O.OE+OO 

Total Hazard Index Across All Media and All Exposure Roures 



,- 

: 





““,_,“_ , YLl”, 



I 
c 

! 

- 

I 

rc3, - 

I - 



TABLE 10.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSUHE 

NAS Oceana-SWMU 15 

Receptor Population: Construction Worket 

Medium 

- 
oundwater 

undwater 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

* surface and subsurface combined 



TABil ,RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 
Receptor Population: Industrial Worker 
Receptor Age. Aduli -___ 

NAS Oceana-SWMU 15 

Exposure 

Medium 

oil” 

Exposure 

Point 

Chemical 

Benro(a)anthrace”e 

Benzo(b)fluoranthene 

Benro(k)fluoranthene 

Dibenz(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

- 
I Ingesti 

l.OE-06 

5.9E-06 

7.4E-05 

l.ZE-05 

2.5E-06 

6.6E-05 

4 IE-06 

Carcinogenic Risk 

II 

Chemical 

I 

n II 

I 

nhalatio 

. . 

_. 

. . 

. . 

_. 

. . 

._ 

De”lla1 Exposure 

===I=== 4bsorption Routes Tot2 

6.6E-07 1.7E-06 

N/A 5.9E-06 

N/A 7.4E-05 

N/A l.ZE-05 

N/A 2.5E-06 

N/A 6.6E-05 

N/A 4.1 E-06 

E I 1 
T 

-r 
Total RiiT[ 

Total Risk Across All Media and All Exposure Routes 1 9E 04 

I I 
Total Risk Across Soil O.OE+OO 

Total Hazard Index Across All Media and All Exposure Routes 

’ surface and subsurface combined 

.’ 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Tot, 

9 

3 



TABLE 10.9 AME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NAS Ocaana-SWMU 15 

Scenario Timeframe: Future 
Receptor Population: TrespasserlVisitol 

Receptor Age: Adults 

Senzo(a)anthracene 

Benro(b)fluoranthene 

*surface and subsurface combined 



TABlt j RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 
Receptor Population: TrespassedVisitol 

Receptor Age: Adolescents 

NAS Oceana-SWMU 15 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Total 

Chemical Non-carcinogenic Hazard Ouotienl 

Benzo(b)fluoranthene 

’ surface and subsurface combined 

Total Risk Across All Media and All Exposure Routes Total Hazard Index Across All Media and All Exposure Routes 



Scenario Timeframe: Current 
Receptor Population: Industrial Worker 
Receptor Age: Adull 

TABLElO.li.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

11 Medium Medium 1 Exposure 1 Exposure EXpXUV2 EXpXUV2 

1 Medium Point / Medium / Point 

E 

Surface Soil Surface Soil Surface Soil Direct Contact Surface Soil Direct Contact 

IL'- 

T 

enzo(a)pyrerle 

enro(b)fluoranthene 

Non-Carcinogenic Hazard Quotient 

(Total) 1 1.5E.05 1 O.OE+OO 1 O.OE+OO 1.5E-05 1 1 
Total Risk Across Surface Soil Total Risk Across Surface Soi[ 

Total Risk Across All Media and All Exposure Routes Total Risk Across All Media and All Exposure Routes 



: 
I 

: 
: 

i. 

Y
 



- I - I 



Scenario Timeframe: Future 
Receptor Population, Residenl 

Receptor Age. AdultChild 

, ~ 

TABLt ,.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

- 

T Exposure 

Medium 

EXpOSUte 

Point 

I/ Chemica’ I&. 

;roundwater Columbia Aquifer- 

Absorption Routes Toti 

I I I I 
Tap Water 

II AN?lllC ( 1.6E-04 1 .. ( 3.8E-07 1 1.6E-04 

Total Risk Across G roundwate 7.6E-04 

Benzo(a)pyrene 9.OE.05 -- N/A 9.OE-05 

Benzo(b)fluoranthene 1.5E.05 -- N/A 1.5E-05 

Dibenz(a,h)anihracene i.OE-04 ss N/A 1 .OE-04 

Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

* surface and subsurface combwd 

Chemical Non-Carcinogemc Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Target Organ Absorptior 

(Total) O.OE+OO’ 0 O.OE+OO 

Total Risk Across Tap wats 

Total Hazard Index Across Ground,.& 

_... -__. --_--__._ 
(Total) O.OE+OO O.OE+OO O.OE+OO 

Total flak Across Soil 

Total Hazard Index Across All Media and All Exposure Routes 

=il 

Exposure 

Routes Tot 
- 

.o oi+oo 

O.OE+OO 
- 

O.OE+OO 
- 

O.OE+OO 

O.OE+OO 
- 

0 OE+OO 
- 



TABLE 10.15.CT 

SVMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRALTENDENCY 

NAS Oceana-SWMU 15 

Receptor Population: Construction Works 

Benzo(b)fluoranthene 

Dibenz(a,h)anthracene 

* surface and subsurface combined 



TABL &CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

NAS Oceana-SWMU 15 

Scenario Timeframe: Future 
Receptor Population: Industrial Worka 
Recepicx Age: Adult 

Non-Carcinogenic Hazard Quotient 

Dibenz(a,h)anthracene 7.5606 

Total Risk Across All Media and All Exposure Routes 

*surface and subsurface combmed 
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Sample Date 

Chemical Name 

4.4oo;t 

4,4OO!l 

4.400;1 

4.400,L 

4.4001L 

4.4oojL 

4,4W’L 

4,400 I. 

8,800 ” 

8,800 IT 

8,800 u 

8,800,U 

4.400,” 

4,400’u 

4,400)u 

NS’ 

4,400.” 

4,400tu 

4.400 u 

8,8(10 ” 

4,400 u 

8.8001” 

4,400 u 

4.400,u 

4,4OO[U 
4,400’U 

4.400 ” 

4.400 ” 

4,400 ” 

8,8OO!U 

4,400ju 

4.4001” 

4,4OO(U 



t 



119 a 
4iiJ 

3” 
^_^ 



i 

.- 

Sample Date 

Chemical Name 

Volatile Organic Compounds (UG/KG) 
1,2-Dichloroethene (total) 

Acetone 
Ethylbenzene 
Methylene chloride 

TOlUeile 

Xyiene, total 

Semi-volatile Organic Compounds (UG/KG) 

Naphthalene 
Pyrene 

2.7;J 
161 

i.S,J 

66:U 
6.61U 

3.(J 

26O’UJ 
6.6iUJ 

NS -Not sampled 
J - Repotted value is estimated 
U Anaiyte not detected 
UJ Not detected, quantitat~on Ilmlt may be inaccurate 

OW24-SE10 

ISi 
76 

6.7’U 

7.0: 

6.7iu 

2;J 

P7O’U 
671U 

i- - 
I 

Tabk ,-& 
Summary of Constituents Detected in Subsurface Soil 

SWMU 24 
NAS Oceana 

700; 

290 ; 

34!L 

57, 
27,J 

31’J 

27o;u 
6.9;U 

5.4!u 5.4/u 
11/u - 

5.4tu 

ii’Ll 

5.4 u 
5.4 u 5.4 u 
5.4 u 5.4 u 
5.4 u K4 u 

- 
il 1 

OW24.5814 OW24-SB15 

, 
1 

I 

5,700’u 8POl” 

1 l,ooo!u 1,6OO[U 

5,700:u 

5.7oo’u 

75iJ 
8201 u 

5,700 u 620 u 

5,@l~U m820 u 

OW24-SB16P OW24-SB16 OW24-SBt7 

351U 17!u 

6901 2701 
4,400;u 
8,600’ u 

35j u 171u 4,400i u 

35 u 17iu 4,400’u 
35 u 

351 u 

171u 4,400/u 

1 
17iu 4,400iu 

, 

26O)U 270 u 1,500~ 
6.9lU 6.7~U 44 
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Table C-3-2 
Statisttcal Summary for Constituents Dateded in Subsurface Soil 

at SWM” 24 

NAS Oceana 



SELECTION OF EXPOSURE PATHWAYS 

SWMU 24 at NAS Oceana 

Air 

Xumbra Aquifer -Water 
Vapors at Showerhead 

Columbm Aquder 
olaflllrafion from water il 

Excavaiion Pi, 

Receptor Receptor 

Pop”latlo” Age 

,nd”s,r,a, Worker Ad”h 

Trespasser/Visitor 

Reside”, 

TrespasserNisitor 

I 

ingestion I On-site 

lngesdon I On-ate 

IngeStion On-site 

=I= 
l”hCkWJ” On-site 

fnhalatio” on-site 

Inhalation 1 On-ate 

None Groundwater no, currently used on s,te as a water supply 

None 
All &wed sudace so,, was excavated and therefore no wrrent exposure 10 
SUrfaCe so,,. 

All stained sudaoe sotI was excavated and theretore no curren, exposure to 
None 911111Pe 4”il 

NO”e 

__ __. _ _.. 

Most 0, the site is entirely fenced and the site is !n the middle of the Base. 
General pubkc cannot access the site. 

%Î _  ̂ Most of the $l+e is entirely fenced and the site is in the muddle of the Base. 

General public cannot access Uxe site. 

NOW Most of the site is entirely fenced and the site is tn the mlddie o, fhe Base. 
General pubbc cannot access the s&e 

hlnnn Most of the site IS entirely fenced and the site is in fhe meddle of the Base. 
General pubkc canno, access the we. 

None 
All stained sutiace sol, was excavated and therefore no current exposure to 
surface so\,. 

L,--- Most of the site is entirely fenced and the ate IS I” the middle 0, the Base 

Qua”’ ‘,.1,..^ 
Although unlikely, groundwater could be used as a potable water supply in the 

QUCUll 
Although unlikely. groundwater could be used as a potable water supply in the 
f”,” re. 

ouant 
Although unlikely, groundwater could be used as a potable water supply ,n the 
,“,“E 

Quant 
Although unlikely, groundwater could be used as a potable water supply in the 
,,,t,,,. 

None 
Construction worker no, expected to inctdsntally ingest significant amount of 

groundwater during constr~ckon atii~ides. 

auan’ fntllra 
Although unlikely, groundwater Could be used as a parable water supply ,n the 

Qua”, Safe workers could contact soil while conducting maintenance activities. 

Qua”, Sle workers could cantati soil while conducting matmenance aaivtties. 

NO”e Mm Of the Site is enbre,y fenced and the ~lfe is in the mlddle 0, the Base. 
General public cannot accex. the site 

None 
Most of the Site IS enflrely fenced and the 5ile IS in the middle 0, the Base. 
General p”bl,c cannot amess the site 



TABLE 1 

SELECTION OF EXPOSVRE PATHWAYS 

SWMU 24 a, NAS Oceana 

Subwrface S 

Med,um 

Emissions from exposed 
soil 

lndustm Worker 

l------ 

TrespasserNisitor 

Receptor 

Age 

Adolescent! 

Ad”l”Child 

Adult 

Ad”,, 

Adult 

Adolescenti 

AdullChild 



Occurrence, D~str~b~llo”. and Selection of Chemicals of Potential Concern 

SWMU 24 at NAS Oceana 

79-00-5 1 ,I ,2-Trichloroethane 

75-35-4 I,l-D,chloroethene 

91-57-6 2-Methylnaphthalene 

72-54-6 4.4’.DDD 

72-55-S 4.4-DDE 

83-32-9 ACe”aphth.F”e 

208-96-8 Acenaphthylene 

319-84-6 alpha-BHC 

7429-90-5 AkJmln”ln 

7429-90-5 Al”rnl”““l (‘3, 

120-12-7 Anthracene 

7440-36-O Antimony(d) 

7440-384 Arsenic 

7440.384 Arsenic (d) 

7440-39-3 Barium 

7440-39-3 Barium (d) 

71-43-2 Benzene 

56-55-3 Be”zo(a)a”fhracene 

7440-41-7 Beyilluln 

7440-41-7 Seyllium (d) 

117-81-7 bis(2-Ethylhexyl)phthalate 

7440-70-2 Calcium 

7440-70-2 Cakium (d) 

75-15-o Carbon disuifde 

7440-47-3 Chromi”“, 

7440-47-3 ChlOrnl”rn (d, 

218-01-9 Chysene 

156-59-2 as-1.2.D,chloroefhe”e 

7440-48-4 Cobalt 

7440484 Cobalt(d) 

57-12-5 Cyanide - 

J 

J 

L 

J 

K 

J 

K 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

- 
%40E+OO 

2 OOE-01 

l.lOE+ol 

4.40E-02 

5 TOE-03 

,.-/OE-01 

5 TOE+02 

4.60E.02 

5 13E+03 

3 23E+OZ 

4 90Et01 

5.00E+OO 

2.2BE+02 

2.24E+O2 

1 54Et02 

1 25E+02 

2.00E+00 

1 60E-02 

1 80E+oo 

,.30E+00 

1 .OOE+OO 

8.01 E+O4 

7 90E+04 

6.00E-01 

,.00E+01 

4 90E+00 

1 70E-02 

50OE+02 

1 95E+01 

,.744E+OI 

5.70E+OO 

J 

J 

J 

J 

K 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

- ” I 

- 

““its 

s 
UGIL 

uwt 

UGIL 

UGIL 

m/L 

UGIL 

UGIL 

UUL 

UGIL 

UGIL 

UGIL 

UGiL 

UG/L 

UGIL 

uut 

m/L 

UGIL 

UG/L 

uut 

UGiL 

uut 
UGIL 

““L 

UGIL 

UGIL 

UG,, 

UGlL 

UGJL 
I 1 - 

OW24-MWOl-ROl 

OW24-PZ03S-RO, 

OW24-MWOl-RO, 

OW24-MWIO-ROI 

OW24-MW07-ROI 

OWZ4-PZ03S-ROI 

OW24-MWOZ-ROI 

OW24-MWM-ROI 

OW*4-MW02-R01 

OW24-MW03-R01 

OW24.MWOP-R01 

OW24-MWOZ-R01 

OW24-PZ03S-ROI 

OW24.PZ03S.ROI 

OW24.MW03-ROI 

OW24-MW03-R01 

OW24-MWOl-ROI 

OW24-MW02P-ROI 

OW24-MW03-R01 

OW24-MW03-ROl 

OWX-MWl,P-A01 

OW24-MWID-ROl 

OW24-MWID-RO, 

OW24-MW09-ROI 

OW24-MWo4-ROI 

OW24-MW04-ROl 

OW24-MWOZP-ROI 

OW24.PZ03S.ROI 

OW24-MW06-ROI 

OW24-MW06-ROl 

OW24-MWOB-ROI 

- 
Y I 

, 

- 

Range of 

Detection 

Llmlts 

- 
l-1 

1-I 

IO-20 

0.1 - 0 2 

0.1 -02 

02-22 

l-110 

,051-o, 

10 8 - 4o.e 

10.8. 40 e 

01-11 

4.2 4.2 

3-3 

3-3 

0.4.0.4 

0.4 - 0.4 

1-I 

0.01 1.1 

0.2 - 0.2 

0.2 0.2 

IO-20 

28-26 

28 28 

1-I 

0.7 - 0.7 

07-07 

0.01 - 1.1 

1-100 

0.6 0.6 

06-06 

5-5 
- 

o”Ce”,rabO” (2 

Used for 

Screening 

2.40E+OO 

Z.OOE-01 

1 IOEtOl 

4.40E.02 

5.70E-03 

7 TOE-01 

5.70ErO2 

4.6OE-02 

5.13Et03 

323E+02 

4.9OE+Ol 

5.00E+OO 

2.22E+O2 

2.24Et02 

,.54E+02 

1 25E+02 

Z.OOE+OO 

,.60E-02 

1 BOE+OO 

1.30E+00 

,.00E+00 

6.01 E+04 

,.90E+04 

6.OOE-0, 

l.OOE+Ol 

4 90E+00 

1.70~~02 

5 OOE+02 

1.95Et01 

,.74E+O, 

5 70Et00 

- 
I] B 
1 

- 

ackground [3 

“d”E 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

- I S’ I T< 

1 - 

creening [41 Potential 

xacity Value ARAR/TB( 

Value 

,.9E-01 C 1 NA 

4.OE-02 C NA 

12E+01 N NA 

2.8E-01 C NA 

2OE-01 C NA 

3.7Et01 N NA 

1.8E+02 N NA 

1 lE-02 C NA 

37Ec03 N 5 0E+01 

3.X+03 N 5.OEtOl 

ME+02 N NA 

16E+OO N 6 OE+OO 

4 5E-02 c 5 OEcOO 

45E-02 C 5.OE+OO 

26Et02 N 2,OE+03 

2.6Ec02 N 2 0E+03 

3.2E-01 C S.OE+OO 

9ZE-02 c NA 

73E+OO N 4 OE+OO 

7.3E+OO N 4.0Et00 

4.8E+OO C NA 

NIA NA 

N/A NA 

1.OEt02 N NA 

1 lE+Ol N 1 0602 

l.lE+Ol N 1 0Et02 

S.PE*OO c NA 

61EcOO N 7.OEtOl 

2.2Et02 N NA 

X25+02 N NA 

73E+01 N 2 OE+OZ 

- 
I 
: A 

- 

Potential 

.RAR/TS( 

SOUW 

7 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SMCL 

SMCL 

NA 

MCL 

MCL 

MCL 

MCL 

MCL 

MCL 

NA 

MCL 

MCL 

NA 

NA 

NA 

NA 

MCL 

MCL 

NA 

MCL 

NA 

NA 

MCL 
- 

- 
C I 

- 

= 

:OPi 

Flag 

= 
YES 

YES 

NO 

NO 

NO 

NO 

YE5 

YES 

YEI 

YES 

NO 

YEI 

YES 

YES 

NO 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

NO 
= 

Rationale far [ 

2mtamlnant 

W&Cl” 

or Selectlo” 

ASL 

ASL 

BSL 

SSL 

BSL 

BSL 

,bSL 

--ASL 

iXSL 
. >C.&. 

,ASL 
.-a, 
.?SL 

vASL 

‘. &SL 

p 

,BSL 

BSL 

ASL 

BSL 

BSL 

ESL 

BSL 

NUT 

NUT 

BSL 

BSL 

BSL 

6% 

ASL 

BSL 

SSL 

BSL 



/- 



CAS 

Number 

Chemical M~mmum [1) Minimum Maximum [1) Maximum Units 

co”centratlon o”allf,er concentratm c!ualltler 

LoCatIOn 

0, MaxImum 

concentration 

Detection Range of Concentration [Z] Background [3] Screening 141 Potential Pmntlal COPC Rationale for [51 

Frequency Detection US& for “d”E Toxlctty Value ARAWTBC ARAWTBC Flag Contaminant 

Limits Screening Value SOUfCB Deletion 

or Selection 

SQL = Sample Quantification Lnml 

COPC = Chwmcal of P*tential Concern 

ARAWTBC = Applicable or Relevant and Appropriate ReqtwmenV 

,.,I The tap v&e, RBC; R,sk-Based Concentration Table, October 5, 2000, U S EPA Region III 

RBC “al”e for Chroml”m “I usa for total chroml”m. 

RBC value fo, anthracene used as surrogate for acenaphthyleve. 

RBC va,“e for pyrene used as surrogate for phenanthrene 

,5, Rationale codes 

Selec,lOn Reason: Above Screening Levels (ASL) 

Deietl”” ReaSOn NO TOXiClfy lnformabon (NTX, 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Table 2.1 

Occurrence. Distnbutwn. and Selection of Chemicals of Potential Concern 

SWM” 24 at NAS Oceana 

J = Esbmated Value 

K = Biased High 

L = BIased Low 

C = Carcinogenic 

N = Noncarcinogenic 

MCL = Maximum Contaminant Level (Summer 2000) 

MCLG = Maximum Contaminant Level Goal 

SMCL = Secondary Maximum Con,am,nant Level 

AL = Action Level 
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Medium-Specific Exposure Pant Concentration Summary 

SWM” 24 at NAS Oceana 

v 
Exposure Point Columbia Aquifer-Tap Water 

Chemical 

of 

POtelltlal 

1/l ,2-Tnchlorcethane “Gil 

1 ,I-Dehl”roethene “Gil 

Acenaphthylene UG/l 

alpha-BHC “G/l 

Aluminum “G/L 

Alurrxnum (d) UG,L 

Antimony (d) “G/l 

Arsenic “G/L 

Arsemc (d) UG/L 

Benzene UG/L 

CIS-1.2.Dichlcroethene “G/L 

Dibenzofuran UGll 

iron “G/L 

Iron (d) “Gil 

ManganeSB UGIL 

Manganese (d) “G/L 

Naphthalsne “Gil 

trans.1.2.Dlchlorcethene “G/L 

Tr,chloroethene UGIL 

Vinyl chlcnde “Gil L- 

=F 

Arithmetic 

Mean I - 

6.1!3E-0, 

4 WE-01 

3.64E+Ol 

2.%X-0* 

1.5PE+03 

597E+Oi 

2 PSE+OO 

2.87E+01 

2 42E+01 

6.19E-0, 

4 24E+0, 

5 78E+OO 

1 61 E+04 

,.32E+O4 

2.0OE+O2 

1 86E+O2 

8.61E+OO 

5.51E+00 

t 43E+00 

6 13E-01 
- - 

95% “CL Of 

Normal 

Data 

Maximum 

Detected 

:cncentratior 

8 27s0, *.40E+Oo 

5 40~.01 2.00E~Ol 

9 88E+01 5.70E+O2 

3.24E-02 4.50602 

Z.l2E+03 5.13E+03 

9 37E+o, 3.23E+o2 

2 60E+OO 5.00E+OO 

5.24E+Ol 2.2PE+OZ 

4 82E+Oi 224E+02 

S.OlE-01 Z.OOE+OO 

9.69E+ol 500E+02 

6.59E+oo 3.00Ec00 

*.43E+04 7 77E+04 

2 07E+O4 6.93E+O4 

2.96E+O2 7.63E+02 

2 77E+02 ,.43E+02 

2 06E+Ol 150E+Ol 

1.25E+Ol 6.50&01 

2 46E+OO 6.80E+OO 

8 34E-01 2 50E+OO 

- 

N 
c 

! 

- 

“G/I 

J UWI 

UG/I 

J “G/I 

UGII 

“Gil 

J “G/I 

UG/I 

“G/I 

“GA 

“G/I 

J UGII 

“GA 

UGll 

UG/I 

“GA 

“Gil 

J “G/l 

“G/I 

“GA 

Reasonable MaxImum Exposure 

8.27E-01 95%UCL-N W-Stat (3) 

2.OOE-01 Max W-Stat (4.2) 

9,88E+Ol 95%UCL-N W-Stat (4) 

3.24E-02 95%UCL-N W-Stat (3) 

3.06E+03 95%“CL-T W-Stat (1) 

K37E+Ol g5%UCL-N W-Stat (4) 

ZBOE+OO 95%UCL-N W-Stat (4) 

E.l7E+Ol 95%“CL-T W-Stat (1) 

E 45E+Ol 95%“CL-T W-Stat (1) 

8.73E-01 95%UCL-T W-Stat (1) 

i.OOE+OZ Max w-stat (4,2) 

XOE+OO Max w-stat (4.2) 

2.97Ei04 95%UCL-T W-Stat (1) 

3.58E+04 95%UCL-T W-Stat (1) 

3.57E+OZ 95%“CL-T W-stat (1) 

3.34E+OZ 95%“CL-T W.Stat (4) 

50E+01 Max w-stat (4, 2) 

1 25E+Ol 95%UCL-N W-Stat (3) 

2.46E+OO 95%“CL-N W-Stat (3) 

8 34E-01 95%UCL-N W-Stat (3) 
- 

- 
T 

- 

Central Tendency 

i’ 

8.27E-01 95%“CL-N W-Stat (3) 

2 OOE-01 Max w-stat (4,2 

9.SSE+Ol 95%UCL-N W-Stat (4) 

324E-02 95%“CL-N W-Stat (3) 

3,06E+03 95%UCL-T W.Stat (I) 

9.37E+Ol 95%UCL-N W-Stat (4) 

260E+oo SS%UCL-N W-Stat (4) 

8.17EcOl 95%“CL-T W-Stat (1) 

8 45E+Ol 95%“CL-T W.Stat (1) 

6 73E-0, 95%UCL-T W.Stat (1) 

S.OOE+OZ Max w&It (4. : 

3 OOE+OO Max w-stat (4. : 

2 97E+04 95%“CL-T W-Stat (1) 

3SSE+O4 95%UCL-T W&at (7) 

3,57E+02 95%UCL-T W-Stat (1) 

3 34E+O2 95%“CL-T W-Stat (4) 

1 50E+ol Max w-stat (4, : 

1 25EsOi 95%UCL-N w-stat (3) 

* 45fz+oo 95%“CL-N W-Stat (3) 

8.34E-01 95%UCL-N W-Stat (3) 

Full statisbcs for data Included I” Appendix. 

For non-detects, Ii2 sample quanflfatiCn limit was used as a proxy COrKXntratlCn, for duplicate sample results, the maximum value was used in the calculation. 

W -Test Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Ccncentraticn Term, DSWER DirRcbve g2S5.7.0SqI May ,992. 

Dpf~ons: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Logtransformed Data (95% UCL.T); 

Mean of Log-transfcrmsd Data (Mean-T); Mean of Normal Data (Mean-N). 

(I) Shapiro-Wilk W Test mdicates data are log-normally distributed. 

(2) 95% UCL exceeds maxmum detected ccncentratic”. Therefore. max,m”m ccncentrabcn usad for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally datnbuted. 

(4) Shaplrc-Wilks W Test inccncluswe. Higher of normal or log-transformed value Used for EPC. 

(d) Dlssoived groundwater samples. 



Table 3.2 

Medium-Specific Exposure Point Concentration Summary 

SWMU 24 at NAS Oceana 

Scenario Timeframe: Future 

ri= 

95% UCL of 

Normal 

Data 

1.22E+03 

2,35E+03 

l.l7E+O3 

5.58E+02 

Concentration 

7.00E+02 UG/Kt 

--l--r 

6.90Ec02 UG/KI 

5.70E+Ol UG/Kl 

15OE+O3 UGlKl 

3 
3 I 

Ii 

3 ! 
G ! 
- 

Reasonable Maximum Exposure 

Medium Medium 

I I 

Medium 

EPC EPC EPC 

Value 1 Statistic 1 Rationale 

7.00E+02 Max W-Test (2) 

?.9OE+O2 Max W-Test (2) 

5.7OE+Ol Max W-Test (2) 

5.85E+O2 95%UCL-T W-Test (4) 

Central Tendency 

Full stattstics for data included in Appendix. 

For non-detects, 112 sample quantitation limit was used as a proxy COnCentratiOn; for duplicate sample results, the maximum value was used in the calculation. 

W Test: Developed by Shapiro and Walk. refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-I); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test Indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Higher of normal or log-transformed value used for EPC. 
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TABLE 4 3 

VALUES USED FOR DAILY INTAKE CALC”LAT,CNS 

SWMU 24 at NAS Oceana 

= 

E 

= 

xpos"re Route Parameter Parameter Definition ““ifs RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value R3tiO”&, Modei Name 

Reference RdWe”CS 

Dermal 

Absorptla” cw Chsmlcal COncBn,ratlOn I” water #QA see Table -.-- see Table -..- them specific CD1 hQ/hg-day)= 

DAevsnt Dermally Absorbed Dose per Event rng/cm2-went calculated EPA, 1992 calculated EPA, ,992 DAaventxSAxEFxEDx,,BWx,,AT 

CFI Con”el*lOn Factor 1 wbg 0 001 0.001 

PC Pe‘rneabiilty cons,ant crnhr ctlem specific EPA, ,982 ctlem specific EPA, ,992 Inarganics DAwent (mgicmE-event) = 

f Lag Time hours them specific EPA, ,992 ctlem spsclfic EPA, ,992 PCxCWxETxCFIxCF2 

t T,me 10 Reach Steady-stats hours chtm specific EPA, ,992 chsm specific EPA, ,992 

B 
Ratio Of Permeability Of stratum Corneum to 

Epidermis 
dimensionless ctiem specific EPA. 1992 cmm specific EPA, ,992 OrQa"lCS 

ET ExposursTlme ilklay 8 (1) 4 0) ET<? DAewn, (mgicmzeven,) = 

CF2 Conversion Factor 2 l/cm3 0.00, . . 0 001 2x PC x cw x (Sqt((5 x I x ET)/3 1415)) 

SA Ski” Sudacs Aiea Available for Contad cm2 6,000 EPA, 1897 5.100 EPA, ,997 xcJ=1xct=* 

EF Expasure Freq”mlcy days/year 250 EPA, 188, 219 EPA. ,993 

ED Exposure Duration yean 1 EPA, 199, 1 EPA, ,991 ET>l’ DAevent (mg/cml-even,) = 

BW Body Weight kg 70 EPA, 199, 70 EPA, 199, PC x CW x ( ET,(,+B) + 2 Y, x ((1 + SxB),(,+B) 

AT-C AveragIng Time (Cancer) days 25,550 EPA, 1989 25.550 EPA, ,989 x WI x CF2 

AT-N A"%%QlnQ T,me (No”-Cancer, days 365 EPA, ,989 365 EPA, 1989 

I 

“,i 

01,04,200, 



Scenario Timeframe’ Future 

Medium’ Groundwater 

Exposure Medium: Air 

Exposure Point. Columbta Aquifer. Water Vapors at 

Showerhead 

Receptor Population: Resident 

Receptor Age: Adult -- 

TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 24 at NAS Oceana 

Inhalation Exposure per Shower 

Exposure Frequency 

Exposure Duration 

Averaging Tim.? (Cancer) 

Averaging Time (Non-Cancer) 

Chronic Daily Intake (CDI) (mg/kg-day) = 

InhExp x EF x ED x l/AT 

EPA, 1989: Risk Assessment Guidance for Superfund Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002. 

EPA, 1991’ Risk Assessment Guidance for Superfund Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. lnter~m Final. OSWER Directive g28S.&OS 

EPA, 1993’ Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure 

-,4/2001 



TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 24 at NAS Oceana 

Scenario Timeframe: Future 

Medium. iroundwater 

Exposure Medium: Air 

Exposure Point: Columbia Aquifer - Volatilization from Water 
in Excavation Pil 

Receptor Populafron’ Construction Worker 

Receptor Age: Adult 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ V&l9 Rationale/ Model Name 
Reference Reference 

Inhalation CA Air concentration mg/mR see Table -. see Table . . Two-Film Volatilization Model for CA 

IN Inhalation Rate m’*lhour 2.5 EPA, 1997 1.5 EPA, 1997 

ET Exposure Time hriday 8 (1) 4 (1) Chronic Daily Intake (CDI) (mg/kg-day) = 

EF Exposure Frequency daysiyr 250 EPA, 1989 260 EPA, 1989 

ED Exposure Duraiion years 1 EPA, 199, 1 (2) CA~INXET~EF~ED~~/BW~~/A~ 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, lass 25,550 EPA, 1989 

AT-N Averaging Trme (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989 ., 

(1) Professional Judgement based on maintenance activities that would occur 8 hrs per day for the RME and 112 of a day for the CT. 

(2) Not available, used RME value. 

Sources 

EPA, 1989: Risk Assessment Guidance for Superfund. Val.1: Human Health Evaluation Manual, Part A. OERR. EPAI540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors. interim Final, DSWEB Direcffve 9285.6.03 

EPA, 1993: Superfundb Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

IN’ Inhalation rates are based on values for the outdoor worker assunkng heavy aclivify for the RME and moderzte a&h/ for Lh.e CT (pags” 5.24 of EPA, igg7) 

Workbook: Tab4 SWMUZ4.XLS 
Worksheet: 145 01/04/2001 







f 



P 
1 

- 

, I 



TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 24 at NAS Oceana 

Scenario Timeframe: Future 

Medum: Subsurface Soil 

Exposure Medium: Air 

Exposure Point. Emissions from exposed soil 

Receptor Population: Industrial Worka 

Receptor Age: Adult 

Parameter Definition Intake Equationi 

Chemical Concentration in Air 

Particulate Emissions Factor 

Volalilkzation Factor for volatile constituents 

Inhalation Rate 

Exposure Frequency 

Exposure Duration 

see Table _-- CAxINxETxEFxEDxf/BWxl/AT 

CA (msim”) = CS (1IPEF + IIVF) 

(I) Professional Judgement based on maintenance activities that would occur 8 hrs per day for the RME and 112 of a day k I the CT. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPAi54011~891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - SUpplemental Guidance, Standard Default Exposure Factors. Interim Fin&. OSWER Directive 92Q5,Q.oS 

EPA, 1993. Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance. User’s Guide. OSWER. EPA/540/R-961018. 

EPA, 1999’ Region Ill Risk-Based Concenlrat~on Table. October 27, 1999. 

Workbook: Tab4JWMU24,XLS 
Worksheet’ ‘“10 

\ 



TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 24 at NAS Oceana 

Scenario Timeframe: Future 

Medium. Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from exposed soil 

Receptor Population. Resident 

R!ac~n+“r Ane. Adlllt 

=arameter 
Code 

Parameter Definition Units 

CS Chemical Concentration in Sal Wkg 

CA Chemical Concentration in Air mgim” 

PEF Particulate Emissions Factor k&n” 

VF Volatilization Factor for volatile constituenls mu/kg 

IN Inhalation Rate m’lhour 

ET Exposure Time hdday 

EF Exposure Frequency days/year 

ED Exposure Duration years 

BW Body Weight kg 

AT-C Averaging Time (Cancer) days 

AT-N Averaging Time (Non-Cancer) days 

- 
I 

I - 

see Table ---- . . 

see Table ___. . . 

1.32E+OQ EPA, 1996 

talc EPA, 1996 

0.83 EPA, 1999 

24 (1) 

350 EPA, 1991 

24 EPA, 1991 

70 EPA, 1991 

25,550 EPA, 1989 

8.760 EPA, 1989 

see Table --. 

see Table --- 

1.32E+09 

talc 

0.83 

24 

219 

9 

70 

25,550 

3,265 

- 
I 

I - 

CT 

Rationale/ 
Reference 

. . 

EPA, 1996 

EPA, 1996 

EPA, 1999 

(1) 

EPA,1993 

EPA, 1993 

EPA, 1991 

EPA, 1969 

EPA, 1989 

- 
I 

C 

~ - 

,., 

Intake Equationi 

Model Name 

hronic Daily Intake (CDI) (mg/kg-day) = 

CAxINxETxEFxEDx1/BWx1/AT 

CA (m@m”) = CS (l/PEF + l/VF) 

,. 

(1) Professional Judgement conservatively assumed all day 

Sources. 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EpA/540/1.8~/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default ~~~~~~~~ Factors. tnterim Final, oSWER Directive Q285,6.03, 

EPA, 1993’ Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User’s Guide OSWER. EPA/540/R-96/018. 

EPA, 1999’ Region Ill Risk-Based Concentration Table. October 27, 1999. 

i 

- 

Workbook: Tab4-SWMU24.XLS 
Worksheet: 1411 01/0412001 



Inhalation 

Scenario Timeframe. Future 

Medium’ Subsurface Soil 

Exposure Medium: Air 

exposure Point: Emissions from exposed soll 

receptor Population Resident 

Acceptor Age: Child 

=arameter Parameter Definition RME RME CT 

Code Value Rationale/ Rationale/ 
Reference Reference 

cs Chemical Concentration in Soil mdkg see Table .--. . . see Table . . . . 

CA Chemical Concentration in Air ms/m” see Table -..- . . see Table --_ . . 

PEF Particulate Emissions Factor k&n3 1.32E+09 EPA, 1996 1.32E+09 EPA, 1996 

VF Volatilization Factor for volatile conslltuents &kg talc EPA, 1996 talc EPA, 1996 

IN Inhalation Rate m”ihour 0.5 EPA, 1999 0.5 EPA, 1999 

ET Exposure Time hriday 24 (2) 24 (2) 
EF Exposure Frequency days/year 350 EPA, 1991 219 EPA, 1993 

ED Exposure Duration years 6 EPA, 1991 8 (1) 

BW Body Welght kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 -.- EPA, 1989 - 

I - 
I 

1 - 

CT 

Value 

TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 24 at NAS Oceana 

Workbook: Tab4-SWMU24.XLS 
Worksheet 1412 

xX ! 

Intake Equationi 

Model Name 

hronic Daily Intake (CDI) (mgikg-day) = 

CAxINxETxEFxEDx1/BWxl/AT 

GA (ms/m3) = CS (I/PEF + l/VF) 

(1) Not awlable, used RME value. 

(2) Professional Judgement conservatively assumed all day. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual, Part A. OERR. EPAI540/1-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final, OSWER Directive g285.6.03, 

EPA, 1993’ Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User’s Guide. OSWER. EPA/540/R-961018. 

EPA, 1999: Region III Rs(-Based Concentration Table. October 27, 1999 
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TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SWMU 24 at NAS Oceana 

Scenario TImeframe: Future 

Mediu I: Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from exposed soil 

Receptor Population: Construction Worker 

Receptor Age’ Adult 

cposure ROUI 

Inhalation cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

VF Volatilization Factor for volatile constituents 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 
- 

- 
I 

I - 

Units 

w/kg 
mglm’ 

kg/m3 

m3/kg 

m’lhour 

hr/day 

days/year 

YWVS 

kg 

days 

days 

- 
z 

I - 

RME 

V&II? 

see Table ..-. 

see Table ---- 

catc 

talc 

2.5 

8 

250 

1 

70 

25,550 

365 

II 

I - 

RME 

Rationale/ 
Reference 

. . 

. . 

(1) 

EPA, 1996 

EPA, 1997 

(1) 

EPA,1991 

EPA. 1991 

ZPA, 1991 

IPA. 1989 

!PA, 1989 

- 
I 

1 - 

CT 

VatI& 

see Table --- 

see Table --- 

catc 

CalC 

1.5 

4 

219 

1 

70 

25,550 

365 

- 
I 

1 - 

CT 

Rationale/ 
Reference 

. . 

. . 

(1) 

EPA, 1996 

EPA, 1997 

(1) 

EPA, 1993 

(2) 

EPA, 1991 

EPA, 1989 

EPA, ,989 

I 
c 

~ - 

Intake Equation/ 

Model Name 

hronic Daily Intake (CDI) (mg/kg-day) = 

CAXINXETXEFXEDXI/BWX~/AT 

CA (mg/m”) = CS (l/PEF + INF) ” 
_- 

* 

(1) Professional Judgement based on maintenance actlvlties that would occur 8 hrs per day for the RME and 112 of a day for the CT. 

(2) Not available, used RME value. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. DERR. EPA/540/~.8g~OO2. 

EPA. 1991: Risk Assessment Guidance for Superfund. Val.1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors. Interim Final, OSWER Directive gz85,6.03 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User’s Guide. OSWER. EPA/540/R-961018. 

EPA, 1997: Exposure Factors Handbook. EPA&OO/P-~~/OCJ~F~. 

Calc. (1): Calculated in Appendix-- Section Generation of Fugitive Dust During Construction Activites. 

IN: Inhalation rates are based on values for the outdoor worker assuming heavy activity for the RME and moderate activity for the GT (page 6.24 uf EPA, 1997). 

Workbook, Tab4mSWMU24,XLS 
Worksheet: 1413 





TA. ..2 

NON-CANCER TOXICITY DATA -- INHALATION 

NAS Oceana-SWMU 24 

Di-n-butlyphthalate Chronic 

IrOn Chronic 

Manganese (nondietary) Chronic 

Methylene chloride Chronic 

N/A 

N/A 

4.9E-05 

3 OE+OO 

mg/m3 

mg/m3 

mg/m3 

mglm’ 

N/A 

N/A 

1 4E-05 

6 6E-01 

mg/kg.day 

mglkg-day 

mgikg-day 

mg/kg-day 

N/A 

N/A 

RSP and psychomotor disturbances 

Liver 

Naphthalene 

trans-I ,P-D,chloroe,here 

Twhloroethene 

Vinyl Chloride 

Subchronlc 3 OE+OO mglm’ 6.6E-01 mglkg-day 

Chronic 3.1 E-03 mg/m3 QE-04 mg/kg-day 

Chronic N/A mg/m3 N/A mg/kg-day 

Chronic N/A mg/m3 N/A mg/kg-day 

Chronic , mQ/kg-day 9.6E-02 mg/m3 ZEE-02 

Liver 

Nasal effects 

N/A 

N/A 

LlV@ 

UnceriaintylModifying 

N/A = Not Appl,cable 

(I) For chemicals that have Inhalation RfCs. lnhalallon RfC x 0.266 = Adjusted lnhalatlon RfD 

(2) For IRIS values, provide the date IRIS was searched 

For HEAST values, provide the date of HEAST 

ATSDR = AQL%Y for Toxic Substances and Disease Registry 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

HEASTW = Health Effects Assessment Summary Tables, Alternate Methods 

HEAST(4)= Health Effects Assessment Summary Tables, Withdrawn 

ReQlOn III RSC Table, 1 O/5/2000 

01/04/2001 



TABLE 5.2 

NON-CANCER TOXICITY DATA -- INHALATION 

NAS Oceana-SWMU 24 

UncertaintylModlfying 

ATSDR = Agency for Toxic Substances and Disease Registry 

Chemical ChronIcI 

of Potential S”bchron,c Inhalation 

N/A = Nat Applicable 

(1) car chemicals that have Inhalation RfCs. Inhalation RC x 0.286 = Adjusted Inhalation RfD 

(2) For IRIS values, provtde the date IRIS was searched. 

For HEAST values, provide the date ot HEAST 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

IHEAST(3) = Health Effects Assessment Summary Tables, Alternate Methods 

HEAST(4)= Health Effects Assessment Summary Tables, Withdrawn 

Region Ill RBC Table, 10,5,2000 

01/04/2001 
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TABLE 6.1 

CANCER TOXICITY DATA _- ORAUDERMAL 

NAS Oceana-SWMU 24 

Chemical 

of Potential 

Concern 

Oral Cancer 

Slope Factor 

Oral to Dermal 

Adjustment 

Factor 

Adjusted Dermal 

Cancer Slope Factor (1) 

Units EPA 

Carcinogen 

Group 

Source (Oral Slope 
Factor) 

Date (2) 

(MMIDDIYY) 

1,1,2-Trichloroethane 5.7E-02 0.8 7.1 E-02 (mdkg-day).’ C IRIS 

l,l-Dichloroethene KOE-01 0.8 7.5E-01 (mgkg-day)” C IRIS 

alpha-BHC 6.3E+OO 0.5 1x+01 (mg/kg-day).’ 82 IRIS 

Arsenic 1.5E+OO 0.95 1.6E+OO (mdkg-day)” A IRIS 

Benzene 5.5E-02 1.0 5.5E-02 (mdkg-day)” A IRIS 

Methylene chloride 7.5E-03 0.8 9.4E-03 (mukg-day).’ 82 IRIS 

Trichloroethene l.lE-02 08 1.4E-02 (mgkg-day).’ 82 Reg. Ill RBC 

Vinyl chloride 1.5E+OO 10 1.5E+OO (mglkg-day)-1 A IRIS 

N/A-Not available EPA Carcinogen Group: 

IRIS = Integrated Risk Information System A - Human carcinogen 

HEAST= Health Effects Assessment Summary Tables Bl * Probable human carcinogen - indicates that limited human data are available 

Region III RBC Table, 10/5’2000 62 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D. Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

(1) Provide equation for derivation in text. Source is EPA Region Ill fax from Linda Watson dated 08/23,97. 

(2) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

01100/00 

07/08198 

01/00/00 

01/00/00 

01/00/00 

07/08/98 

07100/97 

08/07/00 

0110412001 
3:lO PM Page1of2 

Tab6SMU24xls 
TABLE61 



TABLE 6.2 

CANCER TOXICITY DATA -- INHALATION 

NAS Oceana-SWMU 24 

- 

inhalation Cancer 

Slope Factor 

Units Weight of Evidence/ Source (Unit fink Date (2) 

Cancer Guidance or lnhal Slope (MM/DD/YY) 

I Description 

I 

Factor) 

IRIS = Integrated Risk Information System 

Region Ill RBC Table, 10/5/2000 

N/A = Not Available 

(1) Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor = 

70kg x liZOm3iday x 1 OOOugimg 

(2) For IRIS values, provide the date IRIS was searched. 

For RBC values, provide the date of last change in the Tables. 

EPA Group: 

A - Human carcinogen 

Bl . Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

Inadequate or no evidence in humans 

C - Possible human carcinogen 

D . Nol classifiable as B human carcinogen 

E Evidence ol noncarcinogenicity 

filename:TabGSMU24xIs 
sheetna “JRLE62 
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1, 1,2-Trichloroethane 

1, 1-Dichloroethene 

Al cenaphthylene 

al pha-BHC 

A# luminum (d) 

AI ntimony (d) 

AI rsenic (d) 

61 e”Le”e 

ci s-1,2-Dichloroethene 

D ibenrofuran’ 

111 3” Cd) 
M anganese (d) 

N, aphthalene 

tn ans-1,2-Dichloroethene 

TI -ichloroethene 

Vi nyl chloride 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

8.27E-01 

Z.OOE-01 

9.88E+Ol 

3.24E-02 

9.37E+Ol 

2.60E+OO 

&45E+Ol 

&73E-01 

5.00E+02 

3.00E+OO 

3.58E+04 

3.34E+02 

1.50E+01 

125E+Ol 

2.46E+OO 

8.34E-01 

- 

- 

I\ 

Table 7.1~ RME 

Calculation of DAevent 

NAS Oceana-SWMU 24 

Inorganics: DAevent (mghm2-event) = 
PCxCWxETxCFlxCF2 (eql) 

Organics: DAevent (mgkm2-event) = 

ET& DAevent (mg/cm2-event) = 

2 x PC x CW x (sqrt((6 xt x ET)/3.1415)) 

x CFI x CF2 (eq 2) 

Permeability 

constant 

(PC)’ 

&40E-03 

1.6OE-02 

N/A 

1.40E.02 

1 .OOE-03 

1 .OOE-03 

1 .OOE-03 

2.10E-02 

1 .OOE-02 

N/A 

1 .OOE-03 

1 .OOE-03 

6.90E-02 

1 .OOE-02 

1.60E-02 

7.30E-03 

Lag 
Time 

(9 

5.70E-01 

3.40E-01 

N/A 

5.20E+OO 

N/A 

N/A 

N/A 

2.60E-01 

3.40E-01 

N/A 

N/A 

NIP 

5.30E-01 

3.40E-01 

5.50E-01 

2.10E-01 

Duration 

of 

Event 

(ET) 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

ET>t*: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) 

x CFl x CF2 (eq 3) 

N/A - not applicable. 

1 From EPA Dermal Exposure Assessment: Principles and Applications. January 1992. Epa/600/8-91/01 IB 

*. DAevent calculated as shown in Table 7.ld.RME Supplement 

Default value of 0.001 cm/hour used for inorganics without published permability constants. 

Permeability constant for lindane used as surrogate for alpha-BHC 

Permeability constant for trawl ,P-Dichloroethene used as a surrogate for cis-I ,2-Dichloroethene. 

DAevent 

6.48E-09 

2.31E-09 

1.39E-05 

1.28E-09 

1.87E-08 

5.20E-IO 

1.69E-08 

1.16E-08 

3.60E-06 
5.40E-07 
7.15E-06 
6.67E-08 
9.31E-07 

9.03E-08 

3.61E.08 

3.45509 
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Inhalation Exposure Concentrations frew Foster and Chrostowski Shower Model 
NAS Oc.?ana - SWMU 24 

Variables Units Exposure Assumptions SOLWe 
Kg(VOC) = gas-film ma?.s transfer coefficient ClllitV Solved by Eq t 
KI(VOC) = Ikquid-film mass transfer coeflicient 

NA 
Ullih~ Solved by Eq 2 

KL = overall mass transfer coefficient 
NA 

Cillh Salved by Eq 3 
Kal = adjusted overall mass transfercoeff 

NA 
WiVh, Solved by Eq 4 

TI = Calibration temp of water 
NA 

K (2OC +273) 293 
Ts = Shower water temperature 

F&C 
k (4%) 318 

Us = waterviscoslty at Ts 
F&C 

centipoise 0.596 
Ul = water viscosity at TI 

F&C 
w 1.002 

Cwd = cone leawng druplets after time sdt 
F&C 

“Q/l Solved by Eq 5 
sdt = showerdroplet drop time 

NA 
set 2 

d = shower droplet diameter 
F&C 

mm 1 
FR = shower water flow rate 

F&C 
Ihl” 20 

SV = shower room air volume m3 
F&C 

3 
S = indoor VOC generation rate 

F&C 
ug/m’-min 

VR = ventilation rate 
Solved by Eq 6 NA 

Vmin 
SW = body weight 

13.8 USEPA, 19% 
kQ 

Ds = duration of shower 
70 USEPA, ,991 

min 
Dt = total duration in shower room 

12 USEPA, ,989 
mill 15 

R = air exchange rate min.’ 0.0083 
Ca = indoor air concentration of VOCs 

F&C 
uglm” Solved by Eq 7 

Elnh = inhalation exposure per shower 
NA 

“Q/kg/shower Solved by Eq 8 NA, 

Equation 1: Kg(VOC) = 3000 * (16/ HH)05 
Equation 2’ KI(VOC) = 20 ’ (44 / HH)05 
Equation 3. KL= ((1 i KI(VOC)) + (0.024 I (Kg (VOC) ’ H)))-’ 
Equation 4 Kal = (KL * (((TI ’ Us) / (Ts * VI))“‘)) 
Equation 6’ Cwd = 
Equation 6: 

(Cwo * (i-EXP((-i ’ Kal * sdt)/(60 * d)))) 
S= 

Equation 7 
(Cwd * FR I SV) 

see time serves example on Table I-GW-6 
Equation 6. Elnh = If t>tls (((VR * S) / (BW * R ” 1000000)) ’ 

((OS + (EXP(-R * Dt) / R)-(EXP(R * 
(0s Dt))) I R))) 

Henry’s Law Cansiam fiOrn “SEPA’sS”/Jerf”“dPubhc Health E”a,“abo” Manual USEPN540,,-86,060, Oclober ,986 
USEPA. ,089 RlSk ASSeSSr”e”t G”lda”CB fOr S”,wr”“d “01 1 Human Heallh Evaluation Manva, Inten’,,, Fma, OSWER ~i,~~,,“~ 9285 6.03 

WEPA. m1 RlSk Assemem Gd~ance for Suwfund vol 1 Human Health Evaiumn Manual supplemem mdan~e. standard oefaul, ~~~~~~~~ ~~~~~~~ lntel,m F,od OSWER Oi,eC,,ve 9285 8.03 





- 

- 

M~dl”“l 

EPC 

“he 

6.27E-01 

2.00E-01 

9 66Et01 

3 246fl2 

9.37E+Ol 

2.60E+00 

8 ‘BE+01 

8.73E-01 

500Et02 

3 00E+00 

3 66E+04 

3 3‘E+02 

,.50E+01 

,.25E+01 

*.46E+00 

6 3601 

- 

- 

- 
T 

- 

Permeability 

CO”*tCWt 

(PC)’ 

6 40E.03 

1 BOE-02 

NIA 

1.40~~II2 

1.00E-03 

l.OOE-03 

1 OOE-03 

2.,OE-02 

1 .OOE-02 

NIA 

,.OOE-03 

,.OOE-03 

6.905o* 

l.OOE-02 

1.60E.o* 

7.30503 

- 

m 
Time 
(1)’ 

570E-01 

3.40E-01 

NIA 

6 20E+00 

NIA 

NIA 

NM 

2 60E-01 

3.40E-01 

NIA 

NIA 

NIA 

6.3050, 

3 40E-01 

550E-01 

2.10E-01 
- 

D”EdW” 

0‘ 

EYe”t 

(ET) 

0.33 

0.33 

0.33 

033 

033 

0 33 

0 33 

0.33 

0.33 

0.33 

0.33 

0.33 

033 

0.33 

0.33 

0 33 
- 

DAeYent 

6 33E-09 

2.96E-09 

1 76E-05 

1 64509 

3.09E-06 

6 56510 

2.79E-06 

,.48E-06 

4.631-06 

6.94507 

1.18E.05 

l.lOE-07 

1 20E-06 

1 16E-07 

4.648-06 

4.43E.09 



- 



Table 7.2b RME 

Calculation of Daevent(child) 

NAS Oceana-SWMU 24 

Chemical 

of Potential 

concern 

1 ,l ,P-Tnchloraethane 

1 .l-Dichloroethene 

Acenaphlhylene 

alpha-BHC 

Aluminum (d) 

Antimony(d) 

Arsenic (d) 

Benzene 

w-1 ,P-Dichloroethene 

Dibenzofuran 

Iron (d) 

Manganese (d) 

Naphthalene 

trans.1,2-Dichloroethene 

Tnchloroethene 

Vinyl chloride 

Medium 

EPC 

Value 

8.27E-01 

2 OOE-01 

9.88E+Ol 

3.24E-02 

9.37E+Ol 

2.60E+OO 

&45E+Ol 

8.73E-01 

5 ODE+02 

3.00E+OO 

3,58E+04 

3.34E+02 

1.50E+01 

1.25E+Ol 

2.46E+OO 

8.34E.01 

Inorganlcs: DAevent (mglcml-event) = 

PCxCWxETxCFlxCF2 (eqi) 

Permeability 

Consta, it 

PC)’ 

8.40E-03 

1.60E-02 

N/A 

1.40E-02 

1 .OOE-03 

1 .OOE-03 

1 .OOE-03 

2.lOE-02 

1 .OOE-02 

N/A 

1 .OOE-03 

1 .OOE-03 

6.90E-02 

1 .OOE-02 

1.60E-02 

7.3OE-03 

LW 
Time 

N)’ 

5.70E-01 

3.40E.01 

N/A 

5.20E+OO 

N/A 

N/A 

N/A 

2.60E-01 

3.40E-01 

N/A 

N/A 

N/A 

5.30E-01 

3.40E-01 

5.50E-01 

2.lOE.01 

Duration 

of 

Event 

(ET) 

0.33 

0.33 

0 33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 
- 

Organics: DAevent (mg/cm?-event) = 

ET&: DAevent (mg/cm2-event) = 

2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) 

x CFI x CF2 (eq 2) 

ET>? DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + JxB)/(l+S)) 

x CFI x CF2 (eq 3) 

N/A-not applicable. 

1 From EPA Dermai Exposure Assessment: Principles and Applications. January 1992 Epa/600/8-91/01 tB 

* - DAevent calculated as shown in Table 7.ld.RME Supplement 

Default value of 0.001 cm/hour used for inorganics without published permability constants. 

Permeability constant for llndane used as surrogate for alpha-BHC 

DAevent 

8.33E.09 

2.96E-09 

1.78E-05 

1.64E.09 

3.09E-08 

8.58E-10 

2.79E.08 

1.48E-08 

4.63E-06 

6.94E-07 

1.18E-05 

l.lOE-07 

1.20E-06 

1.16E-07 

4.64E-08 

4.43E.09 





TABLE 7.3b RME 

CAl.C”LATlON OF NON-CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU 14 

Medium 

WC 

“aius 

8.27E-01 

2.00E-01 

9 mE+ol 

3 *‘Em 

3 OSE+03 

8 17E+01 

8.x36-01 

5 00Ec02 

3.00E+OO 

2 97EtO‘l 

3 SE+02 

1 5*E+01 

1.25E+01 

2.4Sfi00 

8.34P01 

- 
I 

- - 

mute 

EPC 

“*l”e I - 

l.!xE-06 

I.4504 

NIA 

1 38E-08 

N/A 

NIA 

2.47E-06 

,.3x-03 

NIA 

NIA 

NIA 

3.77E-05 

3.36E-05 

6.12E-02 

2.50E-OS 

- - 

3.9~~07 

1.4s.04 

N/A 

2.7E-09 

N/A 

N/A 

4.8E-07 

2 6E-04 

N/A 

N/A 

N/A 

7.4E-OS 

S.SE-06 

1.2~~M 

‘WE-07 

- 
Tota 

mgitg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgilcg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/tg-day 

mg/kg-day 

mgikg-day 

q/kg-clay 

mgkg-day 

NIA 

NIA 

N/A 

N/A 

t.os-03 

N/A 

1 ,E-03 

N/A 

N/A 

NIA 

1.4~~05 

%lE-04 

NIA 

NIA 

2.8P02 

- 
Across Al 

mgikg-day 

mgikg-day 

mg/kg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mg/kgg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

- 
iXPOSUE 

NIA 

N/A 

N/A 

N/A 

3.50E-03 

NIA 

5 !30E-03 

NIA 

N/A 

NIA 

4 WE-05 

3 IOE-03 

NIA 

N/A 

9 80E-02 

U”liS 
7 

N/A 

N/A 

NIA 

N/A 

mg/m3 

N/A 

mgim3 

N/A 

N/A 

NIA 

mghll3 

mghx? 

NIA 

N/A 

mgim3 

NIA 

NIA 

NIA 

N’A 1.. 
NIA 

N/A , ~ 

2.SE-04 

NIA b 



Table 7.3~ RME 

Calculation of DAevent 

NAS Oceana-SWMU 24 

1. 

1, 

A 

al 

A 

A 

B 

Cl 

D 

lr’ 

M 

N 

tr, 

T 

v 

Chemical 

of Potential 

Concern 

1 ,P-Trichloroethane 

1-Dichloroethene 

cenaphthylene’ 

pha-BHC 

luminum 

rsenic 

e”Lf?“C 

s-l ,2-Dichloroethene 

ibenzofuran* 

0” 

ianganese 

aphthalene 

ans-1,2-Dichloroethene 

richloroethene 

inyl chloride 

M&urn 

EPC 

Value 

8.27E-01 

2.00E-01 

9.88E+Ol 

3.24E-02 

3.06E+03 

8.17E+Ol 

8.73E-01 

5.00E+02 

3.OOE+OO 

297E+04 

3,57E+02 

1 50E+Ol 

l.‘25E+Ol 

2.46E+OO 

8.34E-01 

Inorganics: DAevent (mglcml-event) = 

PCxCWxETxCFixCF2 (eqi) 

Organics: DAevent (mg/cmBevent) = 

Permeability L&l 
constant Time 

(PC)’ (t)’ 

8.40E-03 

1.60E-02 

N/A 

1.40E-02 

1 .OOE-03 

1 .OOE-03 

2.1 OE-02 

1 .OOE-02 

N/A 

1 .OOE-03 

1 .OOE-03 

6.90E-02 

1 OOE-02 

1.60E-02 

7.30E.03 

5.70E-01 

3.40E-01 

N/A 

520E+OO 

N/A 

N/A 

2.60E-01 

3.40E-01 

N/A 

N/A 

N/A 

5 30E-01 

3.40E-01 

5.50E-01 

Z.lOE-01 
- 

Duration 

of 

Event 

ET) 

8 

6 

8 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 
I__ 

ET& DAevent (mg/cm2-event) = 

2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) 

x CFI x CF2 (eq 2) 

ET>? DAevent (mglcmz-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + SxB)/(l+B)) 

x CFl x CF2 (eq 3) 

N/A - not applicable 

1 From EPA Dermal Exposure Assessment: Principles and Applications. January 1992. Epa/600/8-gl/Ot 1 B 

Default value of 0.001 cm/hour used for inorganic5 wlthout published permability constants. 

Permeability constant for llndane used as surrogate for alpha-BHC 

Permeability constanl for trans.1 ,P-Dichloroethene used as a surrogate for w-1 ,P-Dichloroethene. 

Permeability constant for lindane used as surrogate for alpha-BHC 

: 

DAevent 

6.31 E-08 

1.46E-08 

6 78E-05 

&09E-09 

2.45E-05 

6.54E-07 

1.54E.07 

4.32E-05 

3.36E-06 

2.38E-04 

2.86E-06 

8.36E-06 

1 .OSE-06 

3.53E-07 

5.12E-06 



Table 7.3d.RME Supplement 

Calculation 01 DAevent 

NAS Oceana - SWMU 24 

Chemical MW log KOW KOW log KP KP B log DEcllsc IEC log DSC DSC Tzl” c b T  ̂ TWe”t Mecllum EPC DAeYent 
(cmlhr) (cm) (cm’lhr) W) OW (hrkvent) Value, CV? mgJ(cm’-wend) 

~ Acenaphthylene 1522 3.9 7 94E+03 -8 79E-01 1 3PE-01 7 SE-01 -3.65EtOO 1 OOE-03 -6 SW+00 225E-07 7.‘lE-01 1 13E-100 9.2X-01 ,.32E+Ol 8 9.88EtOl 8.78E-05 
Dibenrofuran 168 19 4 12 1 32E+O4 -8.21 E-01 1.51 E-01 132E+00 -3.75EtOO 1 DOE-03 -6.75E+oo ,.79E-07 9 29501 1 65EtOO 1 77E+OO 6 3X+00 8 3 OOE+OO 3 36E-06 
Equat,m from Dema, Exposure Assessmen‘: Pnnnples and Applicafms EPMOO/&9110116 January 1992 



Table 7.3e RME 
Inhalation of Volatiles from Groundwater During Construction 

Inhalation Exposure Concentratfons Calculated Using a Two-Film Volatilization Model 
Future Construction Worker Senario 

Chemical 

1 ,I ,2-Trichloroethane 
1 ,I -Dlchloroethene 
Acenaphthylene 
alpha-WC 
Aluminum 
Arsenic 
Benzene 
cis-1,2-Dtchloroethene 
Dibenzofuran 
IrOn 
Manganese 
Naphthalene 
trans-1,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 

CW MW 
NAS Oceana - SWMU 24 

KH k, k, K” ER ERa CCI 
(pgfL) (mollyram) (unitless) (cmJhr) (cm/hr) (cmlhr) (mglhr) (g/%x-m’) (mg/m3) 

8.27E-01 133 3.74E-02 3.08E+OO 1.87Ec03 2.95E+OO 2.44E+OO 2.511 E-10 1.97E-OE 
2.00E-01 97 l.O7E+OO 3.33EtOO 2.02E+03 3.33E-r00 6.66E-01 6.851 E-l 1 1.45E.OL 
9.86E+Ol 
3.24E-02 
3.06E+03 
8.17E+Ol 
8.73E-01 
5.00E+02 
3,56E+04 
2.97E+04 
3.57E+02 
1.50E+Ol 
1.25E+Ol 
2.46EcOO 
8.34E-01 

N/A 
291 
N/A 
N/A 
76 
97 

NIA 
N/A 
N/A 
128 
97 
131 

62.5 

N/A 
4.35E-04 

N/A 
N/A 

2.28E-01 
1.76E-01 

N/A 
N/A 
N/A 

1.98E+02 
3.85E-01 
4.22E-01 
l.llE+OO 

N/A 
2..53E+OO 

N/A 
N/A 

3.52E+OO 
3.33E+OO 

N/A 
N/A 
N/A 

3.11E+OO 
3.33E+OO 
3.09E+OO 
3.72E+OO 

N/A 
1.54E+03 

N/A 
N/A 

2.13E+03 
2.02E+03 

N/A 
N/A 
N/A 

l.R9E+03 
2.02E+03 
1.88E+03 
2.26E+03 

N/A 
5.29E-01 

N/A 
N/A 

3SOE+OO 
3.30E+OO 

N/A 
N/A 
N/A 

3.11 Et00 
3.32E+OO 
3.08E+OO 
3.72E+OO 

N/A 
1.71 E-02 

N/A 
N/A 

3.05E+OO 
1.65E+O3 

N/A 
N/A 
N/A 

4.67E+Ol 
4.16E+Ol 
7.59E+OO 
3.1OE+OO 

N/A 
1.764E-12 

N/A 
N/A 

3.14E-10 
1.70E-07 

N/A 
N/A 
N/A 

4.60E-09 
4.28E-09 
7.80E-10 
3.19E-10 

N/A 
1.38E-Of 

N/A 
N/A 

2.47E-Of 
1.33E-0: 

N/A 
N/A 
N/A 

3.77E-0: 
3.36E-OE 
6.12E.0: 
2.50E-OC 

Variables 
Cw = groundwater concentration 
MW = molecular weight 
KH Henry’s Law Constant 
Kv = volatilization rate 
k, = gas phase transfer coefficient 
k, = liquid phase transfer coefficient 
V = wind speed 
Ka’ = aeration rate 
ER = emission rate 

A 1 area of excavation (utility ditch) 

Era = area emission rate 

units 
(Pm 
(mol/gram) 
(unitless) 
(cmlhr) 
(cmlhr) 
(cmlhr) 

Ws) 
(cmlhr) 
(w/W 

Cm’) 
(g/sac-m’) 

Exposure Assumptions 
them-speafic 
them-specific 
them-specific 

Solved by Eq 1 
Solved by Eq 2 
Solved by Eq 3 

4.4 
0.0633 

Solved by Eq 4 

2,700 

Solved bv Ea 5 
Ca = air concentration (mglm3) Solved using SCREEN3 model 
Note: aeration rate based on aeration rate for small pond @l/day) multiplted by depth of water 

in excavation (l/2 ft) 



- 
I 
I - 

Total Hazard Index Across P Exposure Routes/Pathways ------Jpzz 



TABLE 7.4 RME 

CALC”LATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-SWM” 24 

mglkg-day NI.4 

ma/kg-day N/A 

mgikg-day s.tx-01 

mg/kg-day 

mgikg-day 

mg/kg-day 

NIA NI.4 NIA 

III.4 NIA N/A 

3 lnE+OO mg/d 3 SE.12 

mgikg-day 1 9.OE-04 1 trig/kg-day 1 3.10~.03 1 mgirrf 1 3 ZE-08 



TABLE 7 58 RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMVM EXPOSURE 

NAS Oceana-SWMU 24 

Receptor Age- Adult - 
T 
1 - 

I I 
3.38-07 1 mgfkg-day 1 9OE-03 x?E-07 “w/kg-day 

I I 
8.3~~02 

2 7E-08 mgikg-day ‘WE-02 

9.3E-07 mglkg-day 1.BE-02 

I I 

Total Hazard Index Across A 

- 
mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mg,kg-day 

mgikg-day 

mgikg-day 

mgf?+g-day 

Units 

NIA N/A I I ‘WE-OS 
NIA NIA 5.7E-07 

NIA NIA sm-05 

I 
out&Pathways 



TABLE 7.5b RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 24 



TABLE 7.6a RME 

CALC”LATlON OF NON-CANCER HAZARDS 

REASONABLE MAxlMlJM EXPOSIJRE 

NAS oceana-SWMU 24 

l”geStlW 1.2.Dichloroethene (total) 7 WE-01 @kg PJOE-01 w/kg M 8.9E-06 mgAg-day SOE-03 

Acetone 6.90E.01 wY@ MOE-01 v/kg M WE-06 mgikg-day ,.OE-01 

Methylme chloride 5.708-02 Wkg S.,OE-02 w/k3 M 7.3E-07 mglkg-day 6.OE-02 

N@ltil~l~“~ 5.&E-01 WQ 5.&E-01 @kg M 7.6P06 mgikg-day 2.OE-02 

(Total) 

Dermal Absorption ,,2-D,Ch,oroefhe”e (total) ,.OOE-01 moka 7.00E-01 mm M 3.5B07 mgikg-day 9.OE-03 

Acetone WOE-01 w/k 6.90E-01 Mb M 3.5E-07 “q/kg-day 8.3E-02 

Methylene chloride 5 TOE-02 Wkg 5.70E-02 w/Q M 2.9C08 mgikg-day 4.8E-02 

Naphthalene 5.85E.01 w@ 6.85E.01 w/kg M 9JE-07 mgikg-day ME-02 

(Total, 

Total Hazard index Across A 
(1) Specify Medium-Specific (M) or Route-Specific (R) WC selected lor hazard calculation 

(2) Chronic. 

- 
I 
I ii-l 

mglkg-day 

mgikg-day 

mgikpday 

mgikg-day 

mgikg-day 

mglkg-day 

“q/kg-day 

mgikg-day 

- 
3posure 

N/A N/A 

N/A N/A 

N/A N/A 

-I- 
NIA NIA 

N/A NIA 

N/A N/A 

N/A N/A 

I 

outes/Pathways 

8X-05 

,.ZE-05 

3.7E-04 II 



TABLE 7 6b RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAWMUM EXPOSURE 

NAS Oceana-SWM” 24 

I I 
TOOE-01 1 Wkg I 5.30E-to 6 !mE-01 w/kg 

I I 
5.23610 

5 TOE-07. Wkg 4.32E-11 

%w3lt Wkg 4.43E-10 

1 I I I I 
mgikg-day N/A mgilcg-day NIA 1 N,A 1 WA 

I I 
iazard Index Across All 



TABLE 7.7a RME 

CALCULATlQN OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 24 

I I 

Total Hazard Index Across A 

- 

I 
I ii? 

mgikg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mg/kg-day 

mg/kg-day 

mgikg-day 

@kg-day 

Zxposure 

- 

I 
~ w I out&Pathways 



TABLE 7.n RME 

CALCVLATION OF NON-CANCER HAZARDS 

REASONABLE MAXMUM EXPOSURE 

NAS Oceana-SWM” 24 

Units 

mgikg-day NIA NIA NIA 



TABLE 7.8aCT 

CALCULATKX OF NONCANCER HAZARDS 

CENTRALTENDENCY 

NASOceana-SWMU 24 

8 2x-01 

2 OOE-01 

9 88E+O, 

3 24602 

9 37EtOl 

2 WE+00 

845Et01 

673E-0, 

6 OOEi02 

3.00E+OO 

3 58Ei04 

3 34E/02 

1 50Ei01 

1 25E+01 

2 46E+OO 

8 3-s.01 

8 2&O, 

2 WE-01 

9 88Ei01 

3 24~.02 

9 37E+01 

2 60ErOO 

8 45E+O, 

8 7-s01 

6 mx+o* 

3 OOE+OO 

3 58Eto4 

3 34E102 

1 60E+01 

1 26Et01 

246Etoo 

8 34E-01 

Routs 

EPC 

W”EJ 

- 
6 27E-01 

2 OOE.01 

9 86EtOl 

3 248-02 

9 37E+01 

2 60Et00 

8 45Etm 

8 73EW 

5 OOE+02 

3 OOE+OO 

3 %E+04 

3 34E+M 

1 50Ei01 

1 25Ei01 

2 46EiOO 

6 34E~01 

Intake 

Non-cancel 

1 OE-06 

3 6E.07 

2 2E.03 

2 OE-07 

2 9E-06 

6 1 f-06 

2.6E-06 

I.%06 

5 6E-04 

8 4E-05 

1 IE-03 

1 OE-05 

1 SE-04 

1 4E-06 

5.SE-06 

5 4E-07 

Tota 

w-2 day 

mglko-day 

mg/N-day 

“@g-day 

mg/kgday 

mgk9,ks-Gay 

mgik9-day 

wkg-day 

w&-d3 
mgikgday 

mglkg-day 

mglkg-day 

“@kg-day 

mg/kg-day 

ma/kg&y 

mgikg-day 

- 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgkgday 

mgkg.day 

wbm 

mgkg-day 

mgikg-day 

Wkg-day 

mngikg-day 

Wlwday 

n@kg-day 

nglkg-day 

nglkg-day 

ngikg-day 

ngikg.day 

- 
card Ind 

- 
“lg/kg-daY 

mgikg-day 

wW-dw 

mgikg-day 

“q/kg-day 

mgikg-day 

mgikg-day 

mgkg-day 

mgkg-day 

“w/kg-day 

“@kg-day 

“QJkg-dCly 

mgikg-day 

mgikg-day 

“Wkgday 

mgik@day 

- 

mglkg-day 

mglkg-day 

mgikg-dav 

wJka+ 

mgikg-day 

mgikg-day 

mg/kg-day 

mglkg-day 

“Q/kg-day 

mgkgkg-day 

w’WW 

mgikg-day 

m@kg.dw 

m(ykg-day 

mgikg.day 

wfksdw 

- 
Exposure 

- 

NIA 

NIA 

N/A 

rim 

NIA 

NIA 

WA 

NIA 

NJA 

NIA 

NIA 

N/A 

N/A 

WA 

WA 

NJ.4 

N/A 
N/A 

N/A 

NIA 

N/A 

N/A 

WA 

N/A 

WA 

N/A 

NM 

NM 

N/A 

NIA 

NIA 

N/A 

- 
lutes/Pratt 

- 

==z==- 

NM 

NIA 

NM 

N/A 

NIA 

NIA 

N/A 

N/A 

NM 

NIA 

NIA 

NM 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NM 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

- 
2 7E-03 

2 BE.04 

4 2503 

NM 

1 2E-03 

6 3E-02 

3 E+OO 

3 IE-03 

6 4E-01 

9 BE-03 

1 SE+00 

2 IE-01 

9 6E-03 

8 OE-03 

6 3E-03 

3 6E-03 

B 

3 ZE-04 

5 OE-05 

I OS-02 

WA 

1 is-05 

2 OE-03 

9 1E.03 

6 OE-04 

5.68-02 

3 OE-02 

1 gE-02 

1 E-03 

9.1 E-03 

7 OE-04 

t ZE-03 

1 8E-04 

14E-01 

6 3EiOO 





- 
I 

- 

- 

e c 

I 

, 



mglkgishower 

mg/kg/shower 

mgikglshower 

mgikgishower 

mgikghhowel 

“IgikglShQWer 

mgikgishawer 

mgRg,shower 

mgikgishower 

mgikglshower 

mgikglshower 

mgikglshower 

mgikglshower 

mgikglshower 

mgikgishowcr 

“,gikglshower 

Toti 

- 
4 8E-06 

3 E-06 

NIA 

2 IE-09 

NIA 

NIA 

N/A 

1 .x-OS 

7.0~.03 

N/A 

N/A 

NIA 

5 SE-05 

Z.lE-04 

3.8E-05 

1 OE-05 

- 
Exposure 

Intake 

(Cancer, 

““It* 

- 
mgikg-day 

mg/kg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mgikg-day 

mgikg-day 

- 
x&s/Path 

- ! , 
I 

- 

mgikg-day 

InQikg-day 

mgkg-day 

mu/kg-day 

mgRg&y 

“g/kg-day 

mgkgday 

mg/kg-day 

mg/!igday 

mgikg-day 

lllg&!&3y 

“IQ/kg-day 

mgihgday 

mg/kg-day 

mgkg-day 

mgi!igday 

- 
2 7s07 
6 7E-07 

NIA 

WE-08 

NI.4 

NIA 

NIA 

‘UE-07 

NIA 

NM 

N/A 

NIA 

NIA 

N/A 

2 2E-07 

5 6507 

2 2E-06 
- 

2.2506 
- 



Exposure Medium Groundwater 

Receptor Populat,on. Construction Worker 

Ixposure Chemical Medium Medium RO”te RO”te WC Intake Intake cancer Slope cancer Slope cancer 

RO”te Of Pc’tenhal EPC WC WC EPC Selected (Cancer) (C.?“CS) Fador FactOr ““its RlSk 

COnCern Value Units Value Units for Risk UnltS 

Calc”latlon (1, 

ll”t3 
sorplml ,.,.P-Tnchlaro*thane 8 27E-01 PY 8 27E.01 Psi1 M SE-08 mgikg-day 7 ,E-02 mgLg-day 3 8E-00 

1.1.Dichloroethene P.OOE-01 #Q/l 2.lmE-01 llOil M 1 X-08 mgikg-day 7.5OE-01 mgkg-day 9.2B00 

ACe”@lthyit?“C? Q.fJ*E+01 IlQil 0.88E+01 Ir9II M 7.4E-05 mgikgday N/A mgikg-day NIA 

alpha-BHC 3.~4~~II* BYl 3.24E-02 !JYI M WE-09 mgRg-day l.SOE+Ol mglkg-day 8.8E-08 

Al”“i”“m 3.WE+03 !JQ/l 3.06E+03 PYI M 2.1 E-OS mg/kg-day NIA mglkg-day NIA 

Arsenic 8 17Ei01 UQil 8 17EiOl UY~ M 5.5~~07 mgkg-day ,.60E+00 mgikg-day 8 8E-07 

Benzene 8.73E-01 PQil 8.73E-01 Poll M 1x-07 mgikg-day 5 5OE-02 “g/kg-day 7.1~.00 

CiS-,,*-DiChlolOethe”~ 5.0lX+02 llQil 5 ooE+m VU/I M 3 6E-OS mgikg-day NIA mgikg-day NIA 

Dlbe”zO‘“ra” 3.0LF+ll0 #Q/l 3.00E+llO PY M 2 BE-06 mgikg-day NIA mglkg-day NIA 

IrOn 2.07EtCkl #Q/l 2 97E+04 #Q/l M 2 UE-04 mg/kg-day NIA mgikg-day N/A 

Manganese 3.57Et02 #Q/I 3.57E+02 MA M 2 4E-06 mgfkg-day NIA mgikg-day N/A 

Naphthalene 15OE+Ol PQil 1 5OE+Ol !a M 7.OE-06 mgikg-day N/A mgikg-day NIA 

,ra”s-,.2-D,chloroethe”e 1.25E+01 PYl 1 26E+01 !JQ/l M 9 IE-07 mglkg-day NIA mgikg-day N/A 

TnchiolOethene 2.46EiOO /IQ/l 7. ‘WE+00 aYI M 3 OE-07 mgikg-day 1 4E-02 mg/kg-day 4.1 E-09 

VInyI chloride 8 34E-01 #Q/l 8 34E-01 4 M 4.38-08 mglkg-day 1 SE+00 mg/kg-day 6 4E-08 

(Total, 1 1 E-06 

Tntnl Rids Arrnss All Fvnm~m Eln~~tnciP~thwm~n t 1c ICC 



TABLE 6.2bRME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS oceana-SWM” 24 

8.27501 

2.00E-01 

9.88E+m 

3.2‘502 

3 06E+03 

*.17E+01 

6 73E-01 

S.Q0E+O2 

3 OOE+OO 

2.97844 

3 s,.E+a? 

1.s0E+01 

,.25E+Ol 

2 ‘WE+00 

8 34E-01 

Medium 

WC 

Unit3 

w& 

Wko 

,mg,kg 

mYk0 

mYkg 

mYk0 

wh3 

mQh 

“Yko 

wm 

mom 

mYk0 

mYko 

mu/kg 

“Yko 

- 
I 

i - 

mute 

WC 

Value 

- 
1.97~~06 

1 ‘lSE-04 

NIA 

1.38~~0.5 

NIA 

NIA 

2.47~.06 

,.33E-03 

NIA 

NIA 

NIA 

3 77E-OS 

3 36E-05 

6.12E-02 

2.SOE-06 

- 

I 

- 

mglkgmlower 

“QRgMlower 

mgkglshower 

mg/kg/shower 

mgikgkhowel 

mgikglshower 

mgikghhawer 

mgikgishower 

mgikgishower 

mgikghhower 

mg/!ig/silowar 

mgikgishower 

mgikglshower 

mgikglshower 

mghghhower 

TOh 

- 

I 

L FG 

- 
5 SE-09 

4.1 E-07 

N/A 

SE-1 1 

NIA 

NIA 

6 QE-00 

3 7E-06 

NIA 

NIA 

NIA 

1 lE-07 

9 4E-06 

,.7E-04 

,.OE-09 

s__ 
Exposure 

“IQlkg-day 

mgikgday 

"QikQ-day 

mgikg-day 

mgikg-day 

mgikg-day 

“g/kg-day 

mg&!day 

"Q/kg-day 

mgikg-day 

m&-day 

“g/kg-day 

mg/kg-day 

mgfkg-day 

“Q&day 

- 
I 

SBE-02. 

ME-01 

6 3Et00 

6.3E+Oll 

NIA 

1 5E+ll, 

2 SE-02 

NIA 

NIA 

N/A 

NIA 

NIA 

NM 

6.0~.03 

3 OE-02 - - 
1VS 

- 
mgikg-day 

mgikg-day 

“g/kg-day 

mgikg-day 

mgkgday 

“g/kg-day 

“g/kg-day 

mgikg-day 

“g/kg-day 

mgkgday 

mg/kg-day 

mgikg-day 

mglkg-day 

mgikg-day 

“Q/kg-day 



TABLE 8.38 RME 

CALCULATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSVRE 

NM Oceana-SWMU 1 

Scenario Timeframe: Future 

Total Risk Across 

I u”nS I I I 
I I I I 

24E-07 1 mglkpday 1 NIA 1 *g/kg-day NIA 

2 E-07 mgfkg-day NIA “g/kg-day NIA 

1 SE-10 

1.4~~07 1 mgikg-day 1 NM 1 “Q/kg-day 1 NIA 

Exposure Routes/Pathways 





TABLE *.4* RME 

CALCVLATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 24 

Intake cancer Slope 

(Cancer) Factor 

U”lb 

t 

mglkgday NIA 

mglkg-day NIA 

mgAg-day 7.5E-03 

mgikg-day NIA 

II I I 

Total Risk Across All Exposure Routes/Pathways 



TABLE 8.4b RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 24 



TABLE 6.&l RME 

CALCULATlON OF CANCER RISKS 

REASONABLE MAXlMUM EXPOSURE 

NAS Oceana-SWMU 24 

Route 

EPC 

Value 

- 
7.00E-01 

6 90E-01 

5.70~~02 

5.66C01 

7 OOE-01 

6 90E-01 

5 7OE-02 

5.65~.01 

- 
I 
~ - - 

Totz lisk Across All Exposure 

- 
I 
1 -6 

- c 
I 
I G 

- 
mg/kg-day 

mg/kg-day 

mgikg-day 

mgikg-day 

mgikg-day 

mgikg-day 

‘“g/kg-day 

mg,kg-day 

- 
‘UtedPatt 

Herman absorption factor from EPA, 1995, Assesstng Dermal Exposure from So11 EPA Region III. EPN903-K-95-003. Skin absorption factor is 10% for naphthalene. 6% for PCBs, 0.05% for VOCr; with vapor pressure of -95 2 rn 

“OCS wtil lower vapor pressure. 



TABLE 8.5bRME 

CALCULATION OFCANCER RISKS 

REASONABE MAXlM”M EXPOSURE 

NAS oceana-SWM” 24 



- 

I 

c 

- 



. 

WA 

NIA 

NIA 

NIA 

NIA 

NM 

NIA 

2.5~.02 

WA 

N/A 

NIA 

N/A 

,.QE-0, 

NIA 

NIA 

1 SE-03 

2.1 E-Q, 

NIA 

NIA 

NIA 

NIA 

CNB 

WA 

NIA 

BiOOd 

NIA 

WA 

NIA 

WA 

NIA 

WA 

Liver 





TABLE 9 2 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWML. 24 

Scenario Timeframe Future 
Receptor Populalon’ Resldenl 

Receptor Age Child 

Non-Carcinogenic Hazard Quotient Carcinogenic Risk 

Dermal 

.bsorptior 
- 

Chemical Chemical 

ngestion 

1 3E-02 

1 603 

N/A 

N/A 

6 OE-03 

4 2E-01 

1 BE+Ol 

1 9E-02 

3 ZE+OO 

4 BE-02 

7 6E+OO 

1 1 E+00 

4 BE-02 

4 OE-02 

2 6E-02 

?halatior Dermal 

bsorptia 
- 

1 3E-03 

2 1 E-04 

4 3E-02 

N/A 

5 8E-05 

1 lE-02 

4 9E-02 

2.5E-03 

2 3E-01 

,.3E-01 

1 OE-01 

8 OE-03 

3 BE-02 

2 SE-03 

4 9E-03 

7 5504 

6 2E-01 

w 
- 

I,, ,!&Tnchloroetha”e 

1 ,I-D,chla,oethe”e 

cis-1 .P-Dichloroethene 

e 

Exposure 

outes Tot; 
- 

1 z-02 

1 a-03 

4 E-02 

0 OEcOO 

6 1E-03 

4 3E-01 

1 BE+01 

2 IE-02 

3 4E+OO 

1 7E.01 

7 7E+OO 

1 lE+Oo 

8 6E-02 

4 3E-02 

3 ,E-02 

1 9E-02 

3 lE+O1 

3 1E+01 
- 

3 ,E+Ol 
- 

1 OE-03 

9 ZE-05 

1 505 

4 4E-04 

1 SE-03 

1 6E-03 
- 

0 OE+OO 

0 OE+OO 

3 9E~1 I 

3 BE-07 

3 8E-07 

3 8E-07 

1.6E-03 
- 

3 lE+Oi. 
- 

IlO” (d) 

Manganese (d) 

Naphthalew 

trans.l,2-Dichloroelhen 

Trichloroethene 

Blood 

Liver 

NOAEL 

N/A 

CNS 

Bloodhnlhole Body 

Skinivascular 

Bloodilmmu”e systen 

Blood 

Kidney 

GastroinlevIinaliBl~oc 

LlVer 

CNS 

Whole Body 

Blood 

Liver 

LlVer Vinyl chloride 1 8E-02 

) 0 OE+OO 1 u [ 0 dE+OO 0 OE+OO (Total) L- 3.1 E+Ol 

Total Risk Across Tap waler 0 OE+OO TOI 

Tota, RI& Across Groundwater 0 OEi 00 Total Hazard ,r 

I I I I I 

._ 

. 

. 

. . 

0 OE+OO 

iisk Aa< 
- 

(Total 

I( Across Groundwati 

I 

(Total) OOEiOO OOE+OO OOE+OO 

3 9E.05 

4 2E-06 

. . 6 OE-07 



‘, / TAEL AME 

SIJMMARY OF RECEPTOR RISK; AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe Future 
Receptor Population Resident 

NAS Oceana-SWMU 24 

‘\ 
.̂  ’ 

Total Gastrointestinal HI = 

Total Lwer HI = 

lmm”ne system HI = 

Total Respiratory HI = 



TABLE 9.3 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXiMUM EXPOSURE 

Scenario Timeframe Future 

Receptor Population Resident 

Receptor Aqe Adultichild 

NAS Oceana-SWMU 24 

All Media 

1,1.2-Tnchloroelhane 

1 ,I-D~chloroethene 

Acenaphthylene 

alpha-SHC 

Aluminum (d) 

Antimony(d) 

Arsenic (d) 

Benzene 

as-l,2-Dlchloraethene 

Dibenrofuran’ 

Iron (d) 

Manganese (d) 

Naphthalene 

trans.l,P-Dlchloioethene 

Trichloroethene 

Vinyl chloride 

(Total) 

-r 

1 I/ 

- 

- 

7 OE-07 

1 8E-06 

N/A 

3.1 E-06 

N/A 

N/A 

1 9E-03 

7 PE-07 

NIA 

N/A 

I‘llA 

N/A 

NIA 

N/A 

4.OE-07 

1 $E-05 

1 SE-03 

TO 

Carcinagen~c Risk 

T- -I-- 

1.2.Dlcl?loroethene (total) 

Methylene chloride 

- 
I 

Total R,sk Acres: 

NIA 

Dorma, 

\bsorptlon 
- 

6 9E-08 

2.1E-07 

NIA 

2%06 

N/A 

N/A 

2 6E-06 

,.3E-07 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

1.2E-07 

3 5E-06 

9 1 E-06 

Tap v&e, 
- 

oundwatel 
- 

N/A 

N/A 

1 iE-10 

N/A 

1 IE-10 

Total Risk Across Soil 

Methylene chloride 

Total Risk Across A,, Media and All Exposure Routes 

7 7E-07 

2 OE-06 

0 0E+00 

5 5E-06 

0 OEcOO 

0 OE+OO 

t 9E-03 

8.4E-07 

0 OEc00 

0 OE+OO 

0 OE+00 

0 ofz+oo 

0 0E+00 

0 OE+OO 

5.2E-07 

2.2E-05 

1 9E-03 

1 $E-03 
- 

1.9E-03 
- 

0 0E+00 

0 OE+OO 

7 BE-IO 

O.OE+OO -- 

7 8E-10 

7 BE-i 0 
- 

O.OE+OO 

O.OE+OO 

1 ,E-14 

0 OE+OO 

1 iE-14 

1 iE-14 

78E-10 

1 9E-03 
- 
1 

Chemical 

(Total) 

- 
l- 

Primary 

aget orgz 
- 

Non-Caranogenic Hazard Quotient 

-~ 
0 OE+OO 

T, 

I 

Dermal 

rbsoiptlol 
- 

Total Hazard index Across Groundwaler 0 OE+OO 

(Total) 

-- 
0 OE+OO 0 OE+00 0 OE+00 0 OE+OO 

Total Risk Across Soil 0 OE+OO 



d I” 

NM 
WA 
NM 
NIA 
WA 
NIA 
NIA 
NIA 
NIA 

NIA 
WA 
NIA 
NM 
WA 
NM 

I oE+OC 
TO, 

. 

2 
dex ACK 
- 

NIA 

NIA 

NM 

NIA 

NIA 

NI.4 

2.8~.04 

NIA 

NIA 

NIA 

NM 

8 2E-03 

NIA 

NIA 

1.7m5 

8 5f-03 

Sk ANOS 

NIA 

WA 

WA 

NIA 

CNS 

NIA 

Blood 

‘VIA 

WA 

NIA 

NIA 

Re*piratOry 

NM 

NIA 

Liver 



I T 

\ 



1: J.5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 24 

Scenario Timeframe Future 

Receptor Population Industrial Worker 

Receptor Age Adult 

-:::..;:.I Chemica’ 

Non-Carcinogenic Hazard Quofieni 

Ta;m;an Ingestion lnhaiation Af$r;;.n E$o$J!Ja, 1 

1 ,P-Dichloroethene (total: N/A N/A 0 0E+00 1,2-Dichloroethene (total: Liver 7.G05 4.2E-05 1 ZE-04 

Lwer. Kidney 68E-06 -- 4 5506 1 ,E-05 

1.5E-10 -- 1 OE-to 2 5E-IO Methylene chloride Liver 9 3E-07 6 5E-07 1 E-06 

Whole Body 2 9E-05 .:. 6.G05 9.5E-05 

(Total) 1 SE-10 OOE+OO 1 OE-10 25E.10 (Total) 1 IE-04 0 0E+00 1,504 2 3E-04 

Total Risk Across Soil 2 5E-10 Total Risk Across Soll 2 3E-04 

1 ,P-Dichloroethene (total: NIA -- 0 OE+OO 1 .P-Dlchlaroelhene (total N/A -. 0 OE+OO 

NIA -- 0 OE+OO ACebIle 

Methylens chloride Methylene chlarlde 

O.OE+OO 3 ZE-08 0 OE+OO 3 ZE-08 

Total Risk Across Air 1 7E-15 Total Risk Across Atr 3 ZE-08 

Tolal Risk Across Subsurface Soil 2 5E-10 Total Hazard index Across Subsurface Soil 

Total R!sk Across All Media and A,, Exposure Routes Total Hazard Index Across All Media and All Exposure Routes 



TABLE 9 6 CT 

SUMMARY OF RECEPTOR RISKSAND HAZARDS FOR COPCs 

CENTRALTENDENCY 

NAS Oceana-SWMU 24 

Med,um 

d = dissolved 

Scenar!o Timeframe Future 

Receptor Populabon Resident 

Receptor Age Adult 

Exposure 

Medium 

,lumbla Aquiler- 

‘p water 

Chemical T 
T- 

Carcinogenic Risk Non-Carcinogenic Hazard Quobent 

ihalatio Dermal 

Absorption 
- - 

Primary 

Target Organ 

l- 
ngestior Derma, 

\bsarptior 
- 

1 ,I ,2-Tnchloroethane 

1.1 -Dichloroethene 

os-l.2.Dlchloroethene 

Blood 

LIVei 

NOAEL 

N/A 

CNS 

BloodNVhole Body 

SkiniVascular 

loodlimmune Systen 

Blood 

Kidney 

~sfrointe(itlnal/Bloo~ 

/Lwer 

CNS 

Whole Body 

Blood 

LlVWr 

Liver 

2 7E-03 

2 8E-04 

NA 

N/A 

1 ZE-03 

G 3E-02 

3 6E+OO 

3 7E-03 

6 4E-Ol 

9 SE-03 

3 2E-04 

5 OE-05 

1 OE-02 

N/A 

1 (E-05 

2 OE-03 

9 1 E-03 

6 OE-04 

5 6E-02 

3 OE-02 

118~.i,P-DIchloroethenf 

Trichloroethene 

(Total) 0 OE+OC 

Tot, 

(Tota,) ” ! ” OE+OO j ‘.o:oi+oo I/yl”Y’ Chloride 
” , 

1 5E+OO 

2 IE-01 

9 SE-03 

6 OE-03 

5 3E-03 

3 6E-03 

5.1E+OO 

1 SE-02 

1 SE-03 

9 lE-03 

7 OE-04 

1 ZE-03 

1 CC04 

‘i 4E-0, 

31 Risk Across Tap water OOE+OO 1 lotal R :Isk Across Tap wate, 

Total Risk Across Groundwater Tatal Hazard Index Across Growxtv,a,e 

Total Risk Across All Media and All Exposure Routes Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Tota, 

3 OE-03 

3 3E-04 

l.OE-02 

0 OE+OO 

1 ZE-03 

8 5E-02 

3 6E+OO 

4 3E-03 

7 OE-01 

4 OE-02 

1 5E+OO 

2 2E-01 

1 9E-02 

6 7E-03 

6 4E-03 

3 7E-03 

6 3E+OO 

6 3E+OO 

6 3E 1-00 __- 

6 3E+OO 

Total Vascular l-1, = 

TotalSklnHIv 

Total Gaslrolntestina, HI = 



Scenario Timeframe Future 
Receptor PopuMon Resldenf 

Ooren,“r A”, rwrl 

TAb CT 

SVMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCY 

NAS Oceana-SWMU 24 

t .I ,2-Trichloraelhane 

,,I-Dlchloroethene 

Acenaphthylene 

alph&HC 

Aluminum (d) 

Antimony(d) 

Arsenic (d) 

Benzene 

cis-I ,2-Dichloroethene 

Dibenzoiuran 

Blood 8 BE-03 -. 7 7E-04 9 6E-03 

Liver 9 5E-04 97E15 , OE-03 

NOAEL NIA N/A O.OE+OO 

N/A NIA NIA 0 OE+OO 

Bloodnn/hole Body 4OE-03 .- 3 4E-05 4 OE-03 

Skrd”asc”lar 2.9E-Oi .- 6 3E-03 2 BE-01 

N/A 1 ZE+Oi -- 2 8E-02 1 ZE+Oi 

Bloodilmmune System 1 *E-o2 1 5E-03 1 4E-02 

Whole Body 21E+OO .- 1 4E-01 2 3E+00 

,ver 3 2E-02 7 3E-02 1 OE-01 

I CNS 1 51E+OO 1 .- 1 58E-02 1 52E+OO 

I I II I I I I lllvlanganese (d) 1 WholeBody 1 ,.,E-01 1 ~- 1 46E-03 1 72E-01 

‘------k+------ Vinyl chloride N/A -2E-02 .L.-.. 4 3E-04 1 .ZE-02 -_-._-----. 
(Total) 0 OE+OO 0 0 OE+OO 0 OE+OO (Total) 2 OE+Oi 0 OOE+OO 3 3E-01 2 1E+Oi 

Total Risk Across Tap water 0 Of+00 Total Risk Across Tap water 2 iE+Ol 

I 

d = dissolved 

Total Risk Across All Media and All Exposure Routes 

Total Hazard Index Across Groundw;\ferj 2 ,E+Ol 

Total Hazard Index Across All Media and All Exposure Routes 

Nan-Carcinogenic Hazard Quotient 

Total Neural HI = 

Total Skin HI = 



TABLE Q 8 CT 

SVMMARY OF RECEPTOR RISKSAND HAZARDS FOR COPCs 

CENTRALTENDENCY 

NAS Oceana-SWMU 24 

Scenario Timeframe Future 
Receptor Population Resident 

Receptor Age Adult/Child 

roundwate 

d = d,ssol”ed 

%lJJ=-- 
1 .I$Tnchlaroethane 

ngest,on 

2 5E-07 

6 4E-07 

N/A 

1 1 E-06 

NIA 

N/A 

6 7E-04 

2 5E-07 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

1 4E-07 

6 6E-06 

1 ,I-Dichloroethene 

Acenaphthylene 

alpha-BHC 

Aluminum (d) 

Antimony(d) 

Arsenic(d) 

benzene 

cis-1,2~Dichloroethene 

Dlbenzoluran’ 

Iron (d) 

Manganese (d) 

Naphthalene 

trans.1.2.Dichloroethene 

Trlchloroethene 

Vinyl chloride --. 

tai I zzz 

Carcinogenic Risk Chemical 

-- 
loss = 

4 6E-09 

1 4E-07 

NIA 

1 E-06 

NIA 

N/A 

1 7E-06 

8 4E-08 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

7 QE-08 

2 3E-06 -- 
6 1 E-06 

Tap 

Total Risk Across GroundwateI 

Total Alsk Across All Med,a and All Exposure Routes 

Exposure 

?outes Tota 
- 

3 OE-07 

7 BE-07 

0 OE+OO 

2 BE-06 

0 OE+OO 

0 OEtOO 

6 7E-04 

3 607 

0 OE+OO 

0 OE,OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+00 

2 ZE-07 

9 OE-06 

6 VE-04 

6 QE-04 
- 

6 9E-04 
- 

6 9E-04 

-II 

(Total) 

Primary 

-arget Orga 
- 

Non-Carcinagenlc Hazard C)uot~ent 

nhalation Dermai 

\bsorpliot 
- 

1 OOE+OO- -0. 0 OEtOO 

Total Risk Across Tap wate 

Total Hazard Index Across Grwndwate 

Total Hazard Index Across All Media and All Exposure Routes 

O.OE+OO 

0 OE+OO 

0 OE+00 
- 

0 OE+OO 
- 

, : 







TA 3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NAS Oceana-SWMU 24 

Scenario Timeframe: Future 
Receptor Population: Resident 

Receptor Age. AdulVChlld 

d = d,ssoi”ed 

II 

Chemical 

I 

Non-Carcinogenic Hazard Quotient 

I Total Hazard Index Across Groundwatc 

Total Hazard Index Across All Media and All Exposure Routes 

L 

O.OE+OO 

?r O.OE+OO 



- II 



Scenario TImeframe: Future 
Receptor Population: W&dent 

Receptor Age- Child 

T, 3.5.CT 

SUMMARY OF RECEPTOR RiSKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

NAS oceana-SWM” 24 

- 
I .c 

T 

I 
olumbia Aquifer- 

ap water 

, 

Non-Carcinogenic Hazard Quotient 

PdmXy 

Target Organ 

Skin 

Blood 

Gastrointestinal 

CNS 

ngestion 

- 

,.2E+Ol 

2.1 E+OO 

5.,E+OO 

7.1601 

2.OE+O, 

nhalatlon I E 
- 

. 

. 

0 I 
2.BE-02 

1.4E-01 

5.8E-02 

4.6603 

2.3E-01 

1 .2E+Oi 

2.3E+OO 

52E+OO 

7.2E-01 

2.OE+Ol 

2.OE+ol 
- 

Total Risk Across Groundwaterl O.OE+OO 

Total R,sk Across A,, M&a and Al, Exposure Routes 

I Total Hazard index Across Groundwaterl 2.OE+Ol 

Total Hazard index Across Al, Media and All Exposure Routes 

d = dissolved 

Total Gastrointestinal HI = 



TABLE 10.6.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Scenario Timeframe: Fufure 
Receptor Population: Resident 

Receptor Age: AdultChild 

NAS Oceana-SWMU 24 

Medium I== EXpWE 

Medium 

olumbia Aqulfer- 

ap water 

Chemical 

- 
L-- Non-Carcinogenic Hazard 

‘I 

O.OE+OO 0 O.OE+OO O.OE+OO 
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